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ABSTRACT 

The mosquito control projects presented m this 
■anaal vere prepared from an educational viewpoint and are intended 
for use by students in 4«ii and Scouts and as a suppleaent to high 
school a:>d college biology coarse vork. The major ea^^hasis of the 
projects is on integrated pest management, an approach utilizing 
cost*ef fective control methods vhich minimize ^environmental and 
health risks. Projects are organized into three sections: (1) 
••Getting Organized Projects, •• which are primarily educational or 
recreational and vhen taken collectively contribute tovard reducing 
the numbers of mosquitoes; (2) **Control Projects, •• including map 
making, breeding site location and plotting, and collecting and 
identifying flying mosquitoes; and (3) ••Research Projects, •• fostering 
the development lof better control methods f o^ local conditions by 
emphasizing the sampling of mosquito populations in such a vay that 
meaningful descriptions and predlptions can be made of thx effects of 
control methods. (Author/JN) 
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I INT^G .rtTSD ?£oT MAliAGZi-.i-UT CF MU3 ./JITCZS IT.' REGIGi; VIII 

II 3AGKCtRcu::d f~ 

The aain objectives of integrated pest management (I.-h) include the 
use of cost effective control metnods t::at are tne most 
appropriate with respect to environmental and human health risks. 
Implementation of IPM principles through state systems should reauce 
the over use and misuse of pesticides for mosquito control. The 
states in Region VIII contain a full range of organization from the 
highly integrated state system in Utah to isolated, sporadic, 
community programs. Twenty-seven mosquito pest species live in the 
region. ^ 

III £PA RCL£/ACTICN 

An analysis, of mosquito control operations at the state and at the 
control district level was started during the summer of 1978 to 
determine the role the EPA could play in the IPM of mosquitoes. 
Mature organized districts are practical models of IPM principles. 
This includes the safe and effective use of pesticides. Other 
communities must find ways to emulate these districts without the 
benefit of comparable fuinding and staffing. Specifically: 

i 

The time and cosjt of obtaining and using management 
information (acclurate, unbiased, information) needed 
for communities to develop an optimum IPM program 
must be reduced if urban IPM is to replace routine 
adulticiding ope|rations of questionable effectiveness 
that are consistent with current product labeling. 

2. Further development of present state systems is needed 
to integrate ed^icational (university and extension), 
regulatory (public health and agriculture), and local 
control operations, especially in the training of 
summer empioye^es and in the supervision of programs 
in small com^runities. 

The functional forjtiat of a project m^anual was selected to integrate 
a wealth of information and. expertise in each state. A mosquito 
control project manual was completed for toenagers in if-H and Scouts 
and rs a supplement to high school and college course work. These 
people and their sponsors can assist communities in develooing the 
IrK information required for mosquito control operations and" for 
effective public education. The projects are -ret:ared frcr an 
eaucati:nal point of view; however, wr.en ta^en^ to^-eth^r . thev are 
tr.e jaai^s cf an mte-rateu peat Manab-e'ient pro-r:im for .nosruito 
control. The projects can oe used as job, as well as clasrroom, 
assi.^nraents. This report cont:ans the cor-ected text ^or tv-g 
.alter being submitted to twenty-five reviewers. • - — ^ 
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The Projects 

The first projects are detailed and specific* They are to get you 
going with a minimvuu of lost motion* After learning about mosquitoes 
and your community or study site, tne projects emphasize decision 
making. These projects list the important factors to consider and then 
give examples* You can do an example or design your own project* 

Designing your own projects is important* In this way you will be 
adapting mosquitb control options to the specific conditions in your 
unique community* You will also be learning how to recognize what is a 
problem and what is not* Actions recommended should relieve a problem 
without creating another* This requires careful observation of all 
relevant factors: mosquitoes, breeding sitea, people, and human 
activities* 

The projects are first presented without regard for the variation 
between samples* Wh^n the need for repetitive measurements arises (as 
the basis for predictions and descriptions with a known degree of 
reliability), Part lit has projects to demonstrate simple statistical 
methods. These methods can then be used in any of the measuring, 
sampling, collecting projects* With an appreciation of variance, a 
product of the -random creative-destructive force, you are ready to 
assist in the scientific management of^ pest mosquitoes* It may even 
improve your grades on true-^false and multiple choice tests* 

Modify and add to the projects in this manual as your work 
progresses* At the community level, your work will turn it into a 
management manual for the specific species, breeding sites and pest 
problems in your community* The single page format was selected for 
ease in adding pages and in duplicating pages for group assignments. 

As the projacts are primarily concerned with the methods used to 
obtain needed facts for mosquito control in a comrfiUnity (breeaing sites, 
rer:t s^ecica, and control options J, tney are usable by any comnunity.^ 
The taxonomic and ether specific examples based on the states in Region 
/ill can oe used as models for additional projects in other states. 

rrtOuoCr ul^CL^^lhr:t\: Brand ana company names are used for improved 
readability. Any equivalent item will do as well. 
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Mosquito Control Projects 



Fart I. Getting Organized Projects 

Individual projects are primarily educational or recreational, 
however, in conjunction with a control program or taken collectively 
they also make a contribution toward reducing the number of nuisance and 
disease carrying mosquitoes. It is therefore important to know where 
your project fits into the needs of the entire community ^in which you 
live. 

Part II. Control Projects 

The core activities in mosquito management are map making, breeding 
site location and plotting, and the collection and identification of 
flying mosquitoes. Then comes the wrangle over what is the real . 
problem, to what extent control measures are needed, of what kinds, and 
how to distribute the cost among those who benefit from the control 
program. There are outdoor projects and projects that require polling, 
writing, speaking and mediating. 

Part III. Research Projects ' 

Research projects can help develop better control methods for 
local conditions. The emphasis is on sampling mosquito populations in 
such a way that meaningful descriptions and predictions can be made of 
the effects of control methods. Good records become a research project 
in themselves over the years. 
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Part I. Projects on <}ettins Organized 



Tnere are a number of people interested in mosquitoes and in 
helping others learn about them. These people work together. They can 
also ase the nfelp of keen observers wno give tnoughtful consideration to 
their observations. Depending upon where you live and the number of 
aosquitoest you will be able to find from one to several people in the 
following projects. You can work alone, but your control or research 
projects will have greater value if you work with others and share your 
results, 

*A. Know your mosquito district manager. 

If y|6ur community has an organized mosquito control district, there 
will be ^ manager interested in all the good help available. If you are 
a high school student or older, there may even be a part-time or summer 
job ava^able plus training for the work. If there is no organized 
controV district, there still may be a person working with the city or 
county who is respcmsible for keeping account of mosquitoes and taking 
steps to reduce th^ir numbers. 

/ 

/ 3. Know your environmental teachers and leaders. 

/ la all communities there are biology teachers who assign projects 
to individual students or to the entire class. You may need a project 
for a Scie-nce Fair. Outside the school are a variety of clubs and 
organizations interested in making the community a better place to live. 
They need worthwhile projects that can be done throughout the .year. 
Depending upon your age, you may be a member of one ranging from ^-H and 
Scouts to senior citizen* 

C. Know your State and Federal mosquito control agencies^ 

Your state and federal mosquito control agencies not only provide 
many services but also can use your help. They need to know the 
population size and tho species of mosquitoes where you live. You may 
be able to operate a sampling station for them including a light trap. 
This information is used to predict disease outbreaks and to complete 
state species lists of mosquitoes. You can still be the first to 
collect a new species in your county. 

Know your professional mosquito control associations. 

The American Mosquito Control Association, has published several 
helpful bocks and manuals. Its members and those of state *mosqui to 
as^oci.^ii jrio are al^o good ciJarces of information and nelp. 
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c jt}-' of Icio cog: .1/. ^tcn 



* C-ecific references are listed tl;at -^it.ier //ill not be quickly dated 
or wore tr.e basis of writmr a ^ro^ect. In -^ene>^nl, t-:** Inst t\^tr 

^»nr*" i^^'^.^u'^'^ of !o3''nito 1 o •^'3 v/ili ccn^. m at l:':;ct - no '-rti:^: 
r-^lat'^i to oich of tne -rojecto. J.ieCi' m r ic in . r : t . for 
ot*;er current references on u^osquitoes* 1 
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Project I-n. Know Your Local Mosquito District Mana^^er and Jervices 

One or more cf the following offices is interested in mosquitoes in 
your community. Contact each to find their part in mosquito control. 

1. From the telephone book and necessary calls fill in the follov/ing: 

Mosquito district manager 

name 

phone number nare and address of organized district 

2. J . om phone calls, office visits, or letters fill in the following: ^ 

a. City or County Health Department or District Sanitarian 

Entomologist or manager 

name 



phone number address 
b. County Extension Agent 

nam^> 



phone number address 

c. Agricultur-^l Stabilization and Conservation Service (A3CS) 

Pel son in charge of aerial photos 

name 

phone number Cetddress 

3. Appointment dates: a, 

for visit to mosquito control office 

b. 

for field trip 

c. _ ^ 

for manager to come to class or club meeting 

From your notes prepare a report on one of the following. 

a. Se^rvicefa provided to the public by the office in charge of 
mosquito control. 

b. Field trip report on mosquito breeding s? tes a-.d control. 

c. What people can do to reduce the number of pest mosquitoes. 

d. »iewspacer report on one of "he above ap^o intr.ents . 

rrojects completed: 

(oi.^ned ) 



project or report title date mann^^er, t ach-r, leader, i^areirt 
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i-roiect I-B. Know Your Local Environmental Teachers and Leaders 

Every community has a^nu.-nber of people trained in basic biology and 
^•he environmentgil sciences* Thede people can help you with a project. 
:our project can also nelp the coir.r.unity • Find the following: 



1. Biology, Science or rFA Teacher 



name 



office number laboratory room 



phone number school address 

2. ^-H Leadar 



name 



phone number club address 

3. ocout Lea-^^jr 



name 



phone number troop address 

Community and Service Clubs interested in environmental improvement 
Club Person Contacted Phone Number 

a. 

b. 

c. 

d. 



5. Projects and merit badges related to mosquito management 
Title /FA, ^-H, Scouts, Class, Club 
a. Mapping 



b. Entomology 



c. Na ture Sti-.dy 

d. Orienteering 
e . 



6. i-reoare a retort for class, club or news on the interest con 'unity 
teacaers and leaaers nave m mos:3uito control. 

Pro'ecto cor. -I'^tei: 



y -'i-r.ed ) 



nroj*>ct or report title date r::ana];er, toacr.er, leader, parer* 



rroject I-C' Know Your Jtate and Federal i-.os 'to Control ^^f^encies 

1. Your city, county, or school library will contain information useful 
ir planning ncsjuito projects as well as addresses for state 
office^, irepare a snort •statement (less than 1CC woras) on your 
interest in mosquito r^anagenient. Include this statecent in your 
letters for si^^ecial information when writing the followinf:^ agencies. 

2. Request control information leaflets or booklets, the name of the 
person in charge of mosquito management, and inquire if a survey 
station is needed in your com., nity to monitor pest species from: 

a. State Health Department 



Entomologist 



phone number address 
b« State Extension Service 



Entomologist 
phone number address 



Request information on current research work in your community and 
the availability of a list and an identification key to th^ species 
of mosquitoes in your state from: (Also see Figure 1) 



Entomology Department 



tintomologist 



phone numbex your state university address 

Request an index to topographic maps for your state and a cocy of 
"What is a Topographic Map?" from: 

Branch of Distribution, US Geological Survey, P, 0. Box 25286, 
Federal Center, Denver, CO 80225 

If your county ASCS office does not have complete information on 
aerial photos, request "How Aerial Photos Can Help You" from: 

Aerial Photography Field Office, USDA, ASCS, P. 0. Box 30010, 
2222 West 2300 South, Salt Lake City, UT 84125 

Request a zo^j of "Mosquitoes of Public Health Importance and Their 
Control" froiij: (homestudy and other courses are also available) 

USIiZW, PHS, Center for Disease Control, Atlanta, GA 30335 

.ijquest information on the safe and effective use of pesticides and 
on integrated pest Tiana.Texer.t^ fron: 

J- .:.nvircn-ontal rrot'^ctlon .a^^^-cv, ./asni.i-ton, 2 .^zO 



Projects completed; 



ioigned) 



rr::e-.t or rc^rort tiCle '-.te nan. -^r, te^cner, l..:er, .aront 



STATE MOSQUITO MANAGEMENT SYSTEM 

Within each state, a self-supported system exists composed of a central 
agency with p^ ".onnel Interested in mosquito control and the control dis- 
trict managers. These two groups are bound together by training sessions, 
periodic meetings, and annual reports, ^his is the functional core of a 
state system. It requires an annual training program for control and 
management personnel as a significant portion of these people are new 
each year. 

The core interacts w<th two other subsystems. The central agency is 
supported by several state agencies v/hich generally includes a University. 
This subsystem is typically the repository of technical expertise and the 
source of new control methods. 

The third subsystem is composed of the mosquito control district (MCD) 
minager, supervisor or board, employees, the public, and the interactions 
between. The public is composed o1 mosqu'to breeders and nosquito feeders. 
Often the mosquitoes are being raised by the very person concerned about 
their presence. 



STiATE 
AGENCIES 

Agr icul ture 
Extens ion 
He':.] th 
Un i vers i ty 



PERIODIC MEETINGS, 

OPERATIONS AND 
fWiAGFMENT REPORTS 



CENTRAL 
AGENCY 



M.CD. 

riANAGER 



TRAINING AND 
SUPPORT SERVICES 



THE PUBLIC 



Superv i sor 
or Board 



M.C.D. 

EMPLOYEES 



In general, the three subsystems do not respond to the some goals or 
with the same timeliness. The uninformed mosquito ridden public is inter- 
ested in nuisance control today. It is much less interested in measures 
that require long lead times characteristic of methods chonpioned by inte- 
*grated pest management principles. Application of these principles is more 
closely related to th^ iiiterest of state agencies in predicting and pre- 
venting vectored disease outbreaks and abnormal pest populations. This 
places the MCD manager at the center of opposing forces' unless long te^m 
IPM nolhods such as \/ater management and source redyc;i/on can be demon- 
strated to the public to have a cost advantage in the long run. This 
ro.iuire:, local research (pilot) ^.."">ons t ra t i or s and a copvincinq ptiblic 
ji jc -It ior. projram. 



Figure 1. State Integrated losqaito Hanaqeraent system 
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rroject 1-D. rinow Your irofession^l iiosquito Control Associations 

'losquito control work requires the cooperative efforts of a wide 
range of occupations and interested persons. Along with people 
mterestea m biolc£,y, ecolop;y, public health, and engineering are those 
intereoted in teacning, public education, government and the new field 
of environmental mediation (how to solve one proolem without creating 
several otners). These people ^et togetner in state, regional and 
national associations in an effort to help one anotner in controlling 
tiosquitoes (Table 1). 

The national (and world wide) association is the American Nosquito 
Control Association, 55if5 £. Shields Ave., Fresno, CA 95727, phone 
(209) 292-5529. It has recently published two booklets for schools and 
public education; 

a. "Mosquitoes and Their Control in the United States", a 10 page 
color brochure, 51.00 per single copy. 

b. "Mosquito Control Begins at Home", a 10 page cartoon coloring 
booklet for primary school to service clubs, 50,j per single copy. 

The series of bulletins for the serious student and mosquito manager 
includes the following: 

-1, i960, The Use of Aircraft in the Control of Mosquitoes, $10.00 

1961, Organization for Mosquito Control, S2.00 

rtby 1970, Manual for Mosquito Rearing and Experimental Techniques, 43.50 

i960, Key to the Mosquitoes of North America North of Mexico, 
Supplement Ho. 1 to i.osquito Systematics, S 

Membership is $20 (student 310). Members receive a newsletter and 
tne quarterly journal of readable scientific and technical articles, 
:-iOs^uito News. It is filled with ideas for projects including a 
reference section on articles published throughout the world iTable 2). 

1. Locate your state or regional association 



association name 



person contacted phone address 

2* Find the AMCA member in or nearest your community 



phone 



na^^e address 

*. rre.are a report for clas3, club, or news on the services available 
from rrote.roio':-! a^oocmti ns thit will be of hel- :n vc-:r -rc-oct. 

rejects c^^npleted : 
— ^ (Cloned ) 

>ru ect r report title 'into; "-'.ger, t:ac ..,r, l^a.i^r, rarent 
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Table 1. State and Regional Mosquito associations in xi^PA I.egion VIII 



1, Montana Montana Mosquito if Vector Control Association 

i\enneth L. wuickendeiv — x 

Vector Control Speciili^t 

Dept. of Health u iinvironmental ociences 

Helena, MT 59601 

(^06) ifH9-2^08 



liorth Dakota Mosquito Survey Committee 



Utah 



Kenneth Tardif, Chief 

Division of Environmental Sanitation & Food Protection 
North Dakota State Department of Health 
1200 Missouri Ave ^ 
Bismarck, ND 58505 
(701) 22^-2382 

Utah Mosquito Abatement Association 

Steven V. Romney, Secretary-Treasurer 
Manager* Uintah County MAD 
P. 0. Box 983 
Vernal, Utah 8^078 
(801) 789-^105 



Colorado 
South Dakota 
Wyoming 



West Central Mosquito and Vector Control Association 

Ted Davis, Jr. 
Entomologist 

Colorado Department of Health 
^210 East 11th Ave 
Denver, GO 80220 
(303) 320-8333 



Ben H. Kantack 

Extension Entomologist 

Cooperative Extension Service 

Entomology Department 

South Dakota State University 

Brookings, SD 57007 

(605) 688-6176 



Everett W. Spackman 
Extension Entomologist 
Cooperative Extension Service 
Plant Science Division 
University of Wycrr.ing 
F. C. 3jx 335^ 
Laran:ie, v;Y 8207I 
(507) 766-^261 
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Table 2. Index Terms Lsed in the "Literature References to mosquitoes 
and :.03quitc-Borne Diseaoes", Mosquito News,* 



Control Cperations: 



Applied Research; 



Basic Research: 



Vectors of: 



Mixed Research^ 



Ref^rencec: 



F umigants 

Adulticides, larvicides and ovicides 
irowtn regulators 
Integrated pest management 
•/ater management 

I'.osquito control agency problems 

Parasites, predators, viruses and related agents 

Cost analysis 

Equipment * v> 

Attractants and repellents 

Resistance and susceptibility \ 
Pesticides and chemicals 
Toxicology 

Behavior, biology, and ecology 

Genetics and genetic control 

Anatomy, morphology, and physiology ^^ 

Techniques--Tissue culture 

Taxonomy 

Distribution 

Several diseases , 
Arboviruses ana other vertebrate viruses— 

Encephalitis — California 2c St. Lour.s, Eastern 
Western Equine, Japanese, Venez^uelan Equine 

Dengue, Semlike Forest, Sindbis, West Nile 

Yellow Fever, Rift Valley Fever 
Filar iasis — Dirof ilaria 
i'lalaria— 

Cerebral 

Control and Eradication 
Immunology , Narcotics 
Parasites 
Simian 

Therapeutics and antimalarials — Resistance 

Transfusion 

Vectors 

Experimental hosts or vectors 

Allergic relictions 

Light and otjrer trap studies 

, Literature references and reviews 

3iu^ra;.hy anci aistory 

3ub.;iects not covered by other headings 
itociClets and reoorts 

' bOOKS 

,.rra ta 



The Index Terms are listed in the sequence used to provide an insi^^-ht 
ir.to the mterrelatedness of control and reoCirch activitic^s as well 
^. provide ur.eful starti:;g poi.-i^.j . j^xc liorary's card catalog. 

3c -^^-3 1 rint to diGCover .... not in y^ur library on mosquir.oeo. 



ERiC 
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Part II. Projects on Control Operations and Skills 

The community that has an overworked summer .Tiosquito control crew 
cr a nur.ber of residents who are most unhappy with the number of 
.nosquito bites being received is probably a community that did not do 
Its homework before the "mosquito season". "Cff season" mana e'^ent 
aecisicns can prevent the production of more mosquitoes at less expense 
tnan can attempts to kill tnem "in season". It is a big job. 

The greatest success is when each person in the community Knowb 
what to do to prevent mosquitoes from breeding. Providing this 
information effectively is a very big job. 

It has been divided into a number of projects that can be done in 
about any order. Some require a few hours and others several months. 
H^ny can be done outside the "mosquito season" when schools are open. 
Otheis can supplement current control efforts. 

The projects are grouped into the four bal^ic areas in which 
information must be developed before the best decisions can be made in 
selecting control options. The best options are those that produce the 
greatest benefit and environmental improvement at the least cost in 
.•noney and in environmental damage. Each comrr^unity must decide which 
habitat modifications are to be considered improvements and which are to 
be conaidered damaging to the environment. Without p careful study in 
all four areas, it is often impossible to tell. 

Know your control area has projects on the making of maps 
and an attitude questionaire . 

Know your mosquito projects include making collecting 
equipment, identifying pest species, and estimating 
their numbers. When attempts are made to kill biting 
females, one project will help determine the 
effectiveness of the application. 

C. Know your mosquito breeding areas has larval sampling 
projects for the breeding season. Egg sampling for 
e.ny time of the year is in project III-3.2. 

^« Know your management options contains projects that reduce 

mosquitoes primarily by preventing their breeding. An informed 
organized community program is the secret to low cost mosquito 
reduction. This requires skill and patience in getting people 
to work together, the art of government. 
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fCnow Your Control Area 

Learning to know your control area is the practical and scientific 
equivalent to tne sport of Orienteering. Managing mosquitoes requires a 
thorDugn knowleuge of the land and of the water in which they breea. 
The oest way to assemble this inf orr?:ation is in the form of map's. 

Many nelpful maps are available, nowever, the best ones are tnose 
you make yourself for your own needs. A base map is a 'nap upon which 
you add special information. You "can buy or make your own base maps. 
It is best to buy the base ;nap that contains your entire control area. 

It 13 best to make your own base maps for control operations. 
Th-se are the ^^V^ which you will plot mosquito breeding sites and 
other raan^gemen^t^^information such as the prevailing wind direction 
during the mosquito season. In rough dry terrain, mosquitoes tend to 
migrate along paths with high relative humidity. This can 'produce 

horrendous populations at oae spot and 50 feet away not a bite. 

When out checking your operations maps, learn to recognize the 
types of vegetation associated with mosquito breeding and hiding places. 
Also keep an eye on what effect man's activities in construction and 
agriculture are having on producing or destroying mosquito breeding 
habitats. Keep on the watch for mosquito predators in the air and in 
the water. These observations will not only help in the control of 
mosquitoes but can often be used in the design of research projects. 

Each breeding site is suitable for a limited ^set of good research 
studies. There are practical questions that must be answered to manage 
tne site. The site may also be ideal for answering questions of a more 
general, scientific nature. Answers to these questions may be useful to 
the entire control area, for example, the location of Index or Reference 
sites for monitoring mosquito populations in the community. 

The weather more than any other factor determines the wide range 
of mosquitoes in your community. In addition to the weather data from 
reference sources for your community also learn the general air flow 
patterns tnat carry mosquitoes intoprotected areas. \ 




\ 
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rroject II-A*1 Making a Large Area Control Program Map 

A program map helps to make people aware of the total problem, 
'rhey need to be aware of the relative size and location of three areas: 

The pro tec ted area ; that area in which a minimum of riosquitoes is 
desired and where breeding must be ^prevented. 

The barrier zone : that area around the protected area in which 
control operations must be carried out. It must be wide enough to 
prevent mosquitoes from easily flying across (1 block to 1 mile wide). 

The outlying area ; that area around the barrier zone in which no 
control operations are normally carried out* 

1. Obtain a sectional topographic map for your area. The state index 
to topographic maps lists libraries that keep reference files of 
maps and dealers who sell maps in your state (Project "i-C, #4). 
Order the largest scale (most detail) map- for your area. ■ This will 
usually be the 7.5 minute series with a sdale of 1:24,000 on^ which 

1 inch represents 2000 feet. -$1.25 each. It will provide an 
excellent overview of your area showing drainage patterns, railroads 
and main roads. The section numbers are also given that are helpful 
in ordering ASCS aerial photos of agricultural and urban areas(?ig. 2). 

2. Obtain large scale road maps that show your area plus one to five 
miles around the barrier zone. Possible sources are the Highway 
Uepartment, real estate and abstract offices, City Hall, Court House, 
Library, local newspaper office and regional planning offices. 

5* To start your base map, select the map that shows the required area 
and has sufficient detail with which to identify property that may 
fall on either side of lines marking the barrier zone. 

k. Use an opaque projector as an aid in transferring detail to your 
base map if the other map has a different scale. 

5* Draw in what you think should be the protected area and the barrier 
zcne. This is your proposed program map. Your protected area may 
be your hquse lot, block, farm, city, or a part of or a whole county. 

Projects completed: 

Obtained Topo Index (oigned) 

Obtained sec tional ^ 
Obtained road maps 
Completed base map 

Comrle tod *)ro"'rim nar) 
Prepared rerort on map 



^ate T.ana^er, toachcr, loacier, ^^rent 




2;. 



rroject II-A,2 Making ornall ^rea Operations i:aps 
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Operations maps must have a scale large enough to permit sketching 
in each mcsjuito breeding site, n convenient scale is 8 inches per >2 
mxle. This scale places a quarter section of land on an S/^ x 11 inch 
sheet with mr.rgins for notes and space for binding holes. Cities are 
often laid out with 10 and 16 blocks per mile or ^0 blocks per sheet. 

1. From the topographic map (sectional) of your area (Project II-A.1, 
ff■^) select the section numbers for aerial photos (Figure 3)» 

2. Visit your County ASCS office to order 1Q" by 10" contact prints of 
clear film base positive transparencies, $3.00 each (Figure 4). The 
photo index will show many overlapring photographs (Project I-C, 
tr3)m Each photograph will cover from 8 to 30 sections. 

3. Double check your aerial photo order. It takes up to 30 days for an 
order to be printed^ Any error delays your work a month and cost 
you more money. Use the photo index identification codes for the 
prints for faster service than that provided by the alternate means 
of ordering given on the order form (Figure 5). 

^. Project your positive transparency onto a wall with an overhead 
projector. Find a pair of road intersections you know are a half 
mile or a mile apart, i^ove the projector toward or away from^the 
wall until 8 inches equals 3^ mile. Check this with more than one 
pair of roads. Your projector is now calibrated for the production 
of operations maps. 

5. If you need to make more than one operations map, make up a code for 
identifying them in a systematic manner. One system is to use 
Township, Range, and Section numbers followed by A to D for the 
quarter sections (T3iN ,r8W,S12A) or (3N8W12A). Number your 
operations maps on the progipfim map. Now you can make any operations 
map needed without having t6^enlarge the entire transparency. Also 
you can add operations maps in an orderly manner (Figure 6). 

6. Prepare an operations map by projecting the desired area onto a 
sheet of paper and tracing in, all roads and other landn^arks that 
will aid in sketching (in the field) the location of mosquito 
breeding sites, the source of the water, and drainage routes. 
Include ponds, streams, and ditches. After visiting the site, again 
project the area. You will now notice detail you missed before* 
Make a few copies for plotting breeding sites (Project II-C.1). 



(Si^-ned) 
rrojeCor calibrated 



y.'-p code selected 



operations cap corrcietod 



.\j;Orc prepared on r.iap 

date nana^'^r , teacher, leader , parent 



Projects completed: 
Ordered aerial photr ^ 



ERLC 
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Figure 3. Rectangular Survey System and Eastlake Area 
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rroject II-Ao Making an Attitude and Mosquito 3ite Exposure Purvey 

A control area contains a variety of people with a wide '^an^e of 
experience witn mosquitoes, o^r.e people are not aware of tneir 
existence, ttners call every small insect a rnosqaito. The exposure to 
mosquitoes ana tne hu.r.an respo::se must be determined. Two liiHiting 
factors are the acceptance of ^resent conaitions and the cost of 
caanj;ing those conditions. 

1. S'^lect nomes and businesses in each of the three regions of the 
proposed or present control area; 

a. Protected area - rairiraura mosquito populations 

Barrier zone - minimum to normal populations across >4 to 1 mile 
c. Outlying area - normal mosquito populations 

2. i^repare a questionaire including at least one question from each of 
tnc following four groups. Suggested statements are given including 
a sample questionaire (Figure 7) and a weighting scale (Table 5) for 
tabulating results. These statements can be used, but there may be 
others that are. more appropriate for your comnunity. 

a. exposure at home or business ; Number of persons exposed 

Hours each person exposed 
Activities interfered with 
Severity of exposure 
Landing or biting rates 

b. Human response ; Physiological response 

Activity limitation response 

c. Acceptance of fire sent condi ti'^ns 
Degree of acceptance 

Method of acceptance: repellents, clothing, screening, 

avoidance, limit time in area 

d. Cost of change ; 

Price willing to pay for acceptable control per year 

Method of payment: tax, assessment, part of business operation 

J>. Administer the questionaire (personal interviews are best). 

^. Conclusions for the control area; 

a. The community is, is not, in need of mosquito control. 

b. Protected area and barrier zone boundaries, are, are not, fair. 

c. More sampling is, is not, needed to confirm boundaries. 

Projects completed: 

v.ues tionaire aesigned (oirned ) 



.,,ue^ tiun-Jiire adminioter^d 



report title date manager,, teacher, leader, parent 



Mosquito Management Survey (Sample ) 
numan Attitudes and Exposure to Biting i.osquitoes 
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Jr.eck tne location of nouGenoid or busir.ess: 
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riecord the a^e and check the frequency of bites for each occupant: 



A. Frequency of bites per hour 
period during mosquito season 
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B. P.esponse to bites 
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C. Acceptance of present conditions 



Avoids mosquitoes part of the time 
Avoids mosquitoes all of the time • 
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If control measures are desired, circle the price willing to pay per 
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For the preferred methods of pay.nent, circle the rankings: 



Special district property tax 
^•^ner ^1 pro. erty tax 

.et acre 

r.ousenold or bus ineso assesGr^ent 
/olunteer work 
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b.3e back for descriptive cor. ents on livestock, property Vil^eo, 
if'ii^ure ?. Sar.- le ..ues tiona ire for : ana^er:ent Infor:aation 



ERIC 



2h 

Taole 3, Wei^nting Scales for Observations and Subjective Responses 
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Il-b. r^no'^ Your !losquitoes 

To T.ana.3e nosqu\toes you must know the pest species. This unlocks 
information in tae reference literature for you. Here you will find 
recordea the be:;avior of the 3 to rarely more than 7 species taat carry 
disease or make a nuisance of themselves in your community. Of 
importance is their biting behavior and tneir selection of hosts, egg 
laying sites, and snelter for daytime and overwinter. 

To know the pest species you must first collect them. A few can be 
collected by placing a small killing vial over them. A lot more can be 
ootamed by a battery powered collector you can build. As a light trap 
it will collect males if near their breeding site. Adults can also be 
obtained by collectfing the wigglers and tumblers (larvae and pupae) and 
holding them in a cage until they become adults. 

Learning to know your mosquitoes involves a series of steps; 

Making collecting equirment for adult mosquitoes contains 
directions for making collecting equipmat for a few or 
for hundred^ of specimens, 

2. Sorting moscuitces and identifying local pest species 
gives directions for identifying mosquitoes by their 
relative abundance. This method simplifies identification 
of pest species as you learn to recognize at sight the 
3 to 7 species that make up over 90S'i of any collection. 

3« ' Making adult mosquito surveys contains a variety of 

sampling metnods used to learn the abundance of mosquitoes 
in a community. Some require no equipment other than 
paper, pencil, and a watch. 

After the first species and population surveys are 
completed, check through the research designs in Part 
III before selecting reference or index stations. 
Proper sampling not only saves time and money but 
produaes valid comparisons of pest populations with 
respect to time, place, and control measures. 



References : 



I^ielsen, Lewis T. Sertember 'i^'79« Mosquitoes, the rnip;hty killers, 
.'.itional ieo:;rarhic 1 :6( 426-4*^0. 
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II-B. Knew Your Mosquitoes 

Table of Contents 

1. Mazcmg Collecting i:iqmpment for A:iult iiosquitoes 27 

Table 4, 3up..liers of Mosquito Collecting Equipment . 2i 

Table 5« Suppliers of Collecting and Mapping Equipment 2c 

a. >• Making a CHoroform Collectirg Vial 29 

b« Completing the Motor Mount and Fan Chamber 50 

Figure 3. Battery powered Collector and Light Trap . . 31 

c. Completing the Collecting Capsule 52 

d. Making Collections with the Battery Powered Collector . . 35 
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Pest Species 59 

a. Recognizing the Two Most Abundant Species kO 

Table 11. Characters to Use in Sorting Fest 

Mosquitoes into Groups ^1 

b. Recognizing the Second Two MoA Abundant Species k2 

c. Selecting Sight Recognition Characters for Rapid Sorting 
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e. Recognizing the Second Eight Most Abundant Species ... ^5 

f. Labeling and Preserving Pest Speciaens kG 

5. Making Adult Mosquito Surveys 
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Quality Control Surveys 50 
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i-roject II-B,"! i.aKing Gollec::ing jiquipment for .^duit Mosquitoes ' 

otandaraiaed e^uipn^nt is sold for collecting adult mos.uitoes 
(Taoles ^ < 5) • The resists are comparable around the world. Suitable 
equipment can be 'nade for most collecting purposes at a savings. A wide 
variety of devices have been used which means that none do a top notch 
jcb for all species. The following projects on making your own 
equipment are for tnose species that land on or bite humans or other 
hosts from which you then collect the mosquitoes. 

The battery powered unit collects landing mosquitoes before they 
can inflict painful bites and keeps the specimens in good condition. 
The parts cost between f#3 and $5. '^'ith the exception of the "grain-of- 
wheat" bulb; a 200 millia^xp, 3 volt motor (both from BioQuip Froducts); 
and a 3 inch propeller, all parts are from common household items. 
Directions are given for the lowest cost model (Figure 8 ) that 
/performed satisfactorily during the summer of 1979. 

The battery powered unit will also attract males if used near their 
breeding site. Males do not fly very far. If you collect several males^ 
you know there is a breeding site within a few 100 feet. 

The. two types of collectors are easy to build and to use in both 
practical control work and in experiments. A set of three chloroform 
vials fits in a pocket and works well with low level pest populations. 
The battery powered unit will harvest a hundred in a few minutes from 
high le.vel pest populations. 

The two collectors are each but one example of their type. Step by 
step instructions are given for each. Many different modifications can 
be made. 

a. Head the instructions through and make a list of parts 
and tools you have and of those you need, 

b. Obtain the needed parts and tools, 

c. Assemble the selected unit. 



References : 

Pratt, H. D., R. F. Darsie, Jr. and K. S. Littig. 1976. Mosquitoes of 
Public Health Importance and Their Control. UGDH£W, PH3, CDC, 
Atlanta, 63 pp. 



Table k Jupyiiers of llosquito Collectings Equipment * 

American Biological ourply Company, 1330 Dillon Heights Ave,, Baltimore 
Maryland 21228. (301) 7^7-1797. Catalog for the professional, 
ar.ateur, cr just ;:lain ccllector, (iio rainirnum order) 

Bio^ui;. /"roiucts, ?. 0, Box 61 , Janta ::onica, CA 90^06. (213) 522-cC56 
Z'rjipment , Supplies L-ooks for Bntomolo^y ^ Botany 'Jatalo--. 
( >15 ninimum order) 

Concession Supply Company, 10l6 N. ounimit Street, C. Box 1007^ 
:oledo, OH ^3697. (^19) 2^1-7711. Mosquito traps brochure. 

Hausherr'g Machine //orks, Old Freehold Road, Toms River, NJ 03753- 
(201) 3^9*1319. Light traps and aspirator brochure. 

John W. Hock Co., P. 0. Box 12852, Gainesville, FL 3260'f. 

Light trap brochure. 



Table 5 Suppliers of Weather, Mapping and Collecting Equipment 

Ben Meadows Company, 3589 Broad Street, Atlanta, Georgia 303b6, 

(^0^) ^55-0907. Forestry, Engineering and Educational Supplies 
Catalog. (31 service charge on orders less than i3) 

Carolina Biological Sup^^ly Company, Burlington, llC 27215. 

(919) 58^-0381. OR Gladstone, OR 97027. (505) 656-1641. 
Biologic2l Materials Catalog. (315 niinimum order) 

1 

Edmund Scientific Co., 101 E. Gloucester Pike, Harrington, NJ C8007. 

(609) 5^7-3^88. Hobbyist, school, and industry scientific catalog 
{Uo minimum order) 

Turtox/Cambosco, 8200 S. Hoyne Ave., Chicago, IL 6o620. (312) 488-4100 
or toll free (8OO) 621-898O. Life, Earth & Physical Scien-es 
Catalog. (325 minimum order) 

Ward's Natural Science Establishment, Inc., P. 0. Box 1712, Rochester, 
NY 14603. (716) 467-8400. OR P. 0. Box 1749, Monterey, CA 93940. 
(408) 375-7294. Entomology Catalog. ($15 minimum order) 



• For suppliers of pesticide application equipment and materials ae 
adver ti3er::entG in Xosquito 'lews or trade journals. 



Project II-B.1a Making a Chloroform Collecting Vial 
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Snap- cap 

Clear wall (glass) 

2 layers of pasteboard 

1 cotton ball 

pieces of rubber band 
saturated with chloroform 



1. Select a snap-cap vial or bottle with clear sides. The Wheaton 
/r^O, 1/2 02, glass bottle f i ^ in a pocket and is resistant to 
breakage • 

2. Drop in enough pieces of rubber band ^ to just cover bottom of vial, 

3. Pour in 'A inch of chloroform, (Chloroform is a toxic anesthetic. 
Use only with adult supervision.) 

Let vial stand 2 to ^ hours for the chloroform to be absorbed* 

When no liquid is left, or any present is poured out, shake the 
saturated rubber down and add one cotton ball. 

6. Cut 2 disks of pasteboard a bit larger than the inside of the vial, 
add on top of the cotton ball, and press down firmly. 

?• The pasteboard and vial wall should be dry. If not, leave the cap 
off a few minutes to evaporate the excess chloroform. 

8. Put snap-cap on and vial is ready for collecting mosquitoes. 

9. With skill, several mosquitoes can be collected from the lower side 
of. an arm or leg without waiting for each one to be knocked out. 

1G. rtbout 20 mosquitoes can be collected before tney snouia oe enrtied 
into a nollin^ container. 

11. The cnarged vial should be usable for about 3 weeks. 

12. '^o recnar^e, reii.ve pasteboard and cotton, and add chloruforrn. 

i'roject.3 cumploted: 

1. Lne vial (oi.-ned) 

— . 

2. oet of tnree 

date manager , teacner , leader , parent 



Project II-3.1b Co.r.pletmg the i.otor /.ount and Fan Chamber 



Motor rr.ount. Mark and cut a 6;i 02 (tuna, pet food, or short 
pineapple) car bottom as sketched m Figure 8 Bend Tabs A and B up , 

and press around the 20o rnilliainp, 3 voLt motor. Tape the T.otor to 
lab A. Then encircle Tabs A and 3 with tape wnile holding the .v.otor in ^ 
central alignment. Fold up Tabs E and D and then fold the sharp points 
over to lock the motor in place. Fold labs E and F similarly. The 
leads from the motor (aiulti-stranded speaker hooKup wire) should run 
through tne base of the folded triangular tabs. Fasten tae 3 inch 
propeller to the motor shaft. Check the motor rotation by heading the 
motor leads to a D cell. iMark the polarity for the rotation that draws 
air down past the mounted motor. 

Fan chamber. Cut the bottom from a 6>^ oz nut can (with plastic 
outer lid and snap-out inner lid). Check the motor alignment *by 
lowering the nut can over the mounted motor and turning the propeller by 
hand. These 2 cans MUJT have the same diameter. Twist the motor mount 
if a small adjustment is needed. Again connect the motor leads to the 
D battery to check alignment and proper motor rotation. Secure the fan 
chamber to the motor mount with du<5t tape. 

Battery pack and wiring. Tape 2 D cells together^ s^de-by side,^ 
with one battery inverted. Connect the batteries in Series .^t one end 
of the pack with a narrow strip bf aluminum foil covered with a piec-e <of 
electrician's tape. Fasten the battery pack to thj?^ fan chamber with • 
duct tape (Fig. o -C). Position the 3 volt **g»ain*of ^wneaft" biilb in the 
center of the fan chac:ber even with the snap-out inner lid. liold th^ ^ 
bulb in place with tape on the outside of the can. Twist together on^ 
lead from th^ bulb and one from the\rhotor and fasten to the exposed 
positive pole of the battery peck with^electrj.cian 's tape. Twist the 
remaining leads from the bulb and motor and farst^n to a switch made of 
folded over electrician's tape (Fig. 8.-1))* For OFF fasten to the side 
of the battery pack. This keeps the tap^ clean and sticky. For ON 
stick the switch to the exposed negative pOle of the battery pack. 

The above unit when suspended vertically with the bulb raised about 

inch above the ^im and fitted with a thin tnesh sock at the lower end 

makes a "CDC" type light trap. Over'half the . specimens are damaged by 
the propeller. 

Projects completed:- 

1. iiired motor mount and 

fan chamber coraple ted (Signed) 

2. 'Jnit rx^;gea as a CuG 

nate manager, teacner, leader, parent 
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Figure 8» A battery powered nosqulto collector and light trap presented 
in individual parts (A through E) and assembled. A, motor mount 
marked for cutting and folding of tabs; B. motor mount completed; 
C. fan chamber with battery pack and wiring; D. tape switch; 
E. collecting capsule; F. assembled unit. 
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Project II-3.1C Completing the Coi:ecting Capsule 



Cut a nole in the bottom of an 11 02 all-purpose plastic mur^ 
( .'^ooloworth) in which to fit tne collecting tube and plug Cr. Msty 
Freeze, ^airy >jeen; Yogurt Pops, Jafeway; or a toilet tissue roll) 
(./ig. 3 -o). n rubber band around the collecting tube mak^s a good seal 
if the cut is not entirely true. Cover the top of the cup with a fine 
open mesh (thin hose) held in place with a rubber band. Trim the mesh 
clooe to the band. Secure the rubber band and mesh with duct tape. 
Another 2 or ^ layers of 'A inch wide duct tape may be needed to build 
the rim out to make a good seal when set into the top (resting on the 
lip of the snap-out lid) of the fan chamber. Hold the collecting 
capsule in place on the fan chamber with two duct tape tabs made with 
folded over ends. To remove the capsule, peel one tab down to the fan 
chamber, and th^ grasp the capsule and slowly pull the two units apart. 
With care the tape tabs will last all summer. 

A variety of colle^cting capsules can be built and tested. Anything 
that can be matched to the fan chamber will work with two limitations: 

a. the mesh must be of light weight and 

b. the collecting tube must not be smaller than the above 
tubes or airflow will be inadequate. 

The collecting tube has two functions: 

a. it permits the specimens to roost on the inside of the 
cup without beini^ knocked about by air turbulence 

b. its small diameter makes it easier to collect 
mosquitoes from irregu-lar surfaces. , f 

The clear plastic tube makes the, best use of the light. It can be used 
as is (Mr. Misty Freeze) or with about l/3-cut off. 

Collections at different times or places can be kept separate by 
inaking several collecting capsules. Live mosquitoes (30 to 50) can be 
kept in good condition for several days by placing a wet cotton ball ^ - 
(touched to sugar) oh the mesh. Aades will even lay eggs on the wet 
cotton. Several hundred mosquitoes can be collected in a capsule 
without loss of adequate airflow. The mosquitoes are easily killed by 
placing the capsule on its side in the freezer or in a plactic bag with 
a killing agent. 

Projects completed: 

1. Capsule completed ____ (oi^ned) 

2, CBrsule of your 

: e J 1 r. c - 1 o t e d , 



date 



.Tiana^er , teacner 1 leader , parent 
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Project II-B.1d Kakm^ Collections with the Battery Powered Collector 



Hand held. Rem. ve t e i.iuz in the collecting tube after turning on 
the r.otor. The li?;^^ will onine down the collectang tube to a .d in botn 
finding mosciuitoes and luring them into the collector, .:a;cidly 
a:r.rbaching tne mosquito from the rear witn tne collec tmg tube touching 
the ourf-.ce just before hitting the mosquito msures a quick capture. 
They can also be collected on tne wing. The batteries will run tne unit 
aoout 12 r.ours of intermittent running time. 

Attended li^:ht trap. Suspend the unit horizontally on a cord so 
tNe light shines downwind (the wind will help hold it in position). The 
batteries will last about 3 hours of continuous operation, Uo 
differences were found between clear and opaque collecting tubes in the 
numbers of raalr^ or females collected. The effects of different colors 
of cups or li^ .ts were not tested. 

Unattend ed light trap, ^ A commercial battery rack should be u ed 
and all connections soldered to improve durability and ease of operation. 
A 300 milliamp battery eliminator can also replace the batteries (^^8 G 
20795, Montgomery Ward), Oiling the motor bearings has been ^ug.-^ested 
for sucn heavy use. To make this possible, a hole must first be made in 
tne center of the motor base before cutting out the Tabs, 

:*cn-dire ctional light trap. A non-direc tional ccnf ifeuration is 
made by mounting the bulb below the outer end of the collecting tube, A 
rubber band will hold it in place. The unit is suspended vertically 
with the bulb at the bottom. Kosquitces are drawn in but the airflow is 
not strong enough to lift heavy bodied insects up into the capsule, 

lir.ht v ersus bait, A rule of thumb is that a plain light trap will 
collect about 1/10 the number of mosquitoes as a baited light trap. If 
you sit down near the li^ht trap and collect the mosquitoes landing on 
your arms and legs as fast as they arrive with a hand held unit, all the 
males will be in the fixed trap and the females will be in the hand 
he^^ unit. As you move farther from the fixed trap, it will collect 
mo'''» x'emales. 

Mosquito approach path. Close observation will show different 
species wiix arrive by different routes. Most seem to stay near the 
ground and then come up to the trap or the bait (person). 

Projects completed; 

— - (Sif^ned) 



re.ort tit.e ia^e ncina^er, t,ic:;er, l:^ier, ;:':irer.t 
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Project II-C.2 sorting l.osquitoes and. Identifying Local Fest opecies 

Aa^lt female r.osquitoes, the ones that bite, can be identified in 
several ways: 

a. by co.T.paring with identified specimens 

b. by using a taxononic Key to tne species of the state (Table i ) 

c. by naving so .eone wno knc^s the species identify them 

a. by sorting a number of srecinirns from a light trap or landing- 
biting collection into li^^e groups, counting tne nunber in each 
group and then comparing with a descriptive frequency table. 

The la^t metnod is the simplest and the most available for the beginner. 
A 10X nand lens or magnifier and a good light suc'ti as the high intensity 
lan^^s sold in department stores for 512 to 520 ar^ suggested. 

The sort and count method is similar to the system taxonomists used 
in the original classif icatioa and naming of mosquitoes. If a group Was 
sorted out for which no name had been created, the new group was 
carefully examined for a feature that set it apart from the rest of the 
collection. This feature was added to the identification key and a new 
name was given to the specimens in this new group. 

The sort and count method repeats this process with one difference. 
Instead of having to make up a ney name for each group, one can find 
what name has already been assigned to the specimens in each group. A 
scientific name can be used for only one species throughout the world. 
Regardless of the language spoken in a country, each species name of two 
Latin words (often underlined) is the same everywnere. 

In the six states in *^e^ion VIII, tne most common pest species 
Tables 7-10) are all marked witn white bands, strips or rings on one or 
more bcdy part ( Table 1 1 ) . By lo;.king at these strips, the general color and 
size of the body, and the structures at both ends of the body, the pest 
species can be sorted into 1 to 9 groups from any one collection. Often 
mowt of the specimens will all sort into but 3 or ^ groups. There 
usually will be a few specimens that do not look like any of the others^ 
Thc:>e are not in sufficient number to be pests, but keep them for later 
identification when time and skill permit determining the correct name. 
Cne of them may well be a new record for the county. 

The following descriptions of the most frequently collected pest 
species snould allow a person to determine the proper name for the 
specimens in each major group and to make up a guide for the quick 
identification of local pest species. Fifty and preferably ovjt 100 
specimens should be collected. The more specimens, the easier it is to 
complete the project sequence for a given community. 

r rejects completed: 



".anA-^'^r, t.acnt.r» leaa^^r, par.'nt 



» * ^ c s J 1 1 e s c 'J 1 1 e c t e '1 
sorting 
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Disease Control: Atlanta. 1^0 pa^es, 

Post, Richard L. and J. A. Munro. 19^9. 
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Gerhardt, Richard W. 1966. South Dakota Mosquitoes 
and Their Control. S. D. Agr. Expt. Sta. Bull. 
#531. 80 pages. 

^uickenden, Kenneth L. and Van C. Jamison. 1979. 

Montana Mosquitoes, Part 1: Identification and 
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(Revised). St. Dept. of Hlth. and 
Environmental Sciences: Helena. 5^ pages. 

Owen, William B. and Richard W. Gerhardt. 1957. 
The Mosquitoes of Wyoming. University of 
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Nielsen, Lewis T. and Don M. Rees. I96I. An 

Identification Guide to the Iiosquitoes of Utah. 
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Classical Mosquito Drawings 

Old Master Carpenter, Stanley J. and Walter J. LaCasse. 1955. 

Mosquitoes of Tforth America. (197^ reprint 
528.50) Univ. of Calif. Press: Berkeley. 
360 pa^es. 

California Bohart, R. M. and R. K. Washino. 1978. Mosquitoes 

of California. Agr. Sciences Pub. #^08^. 
Univ. of Calif: 3er»elgy 9^720. 153 pages. 
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!«orth L/akota 



South Dakota 



Montana 



Wyonin^ 



Table 7. POTENTIAL PEST SPECIES OF MOSQUITOES IN REGION VIII 



Biting Range State Frequency* 



m 
ff 


Species 


r eriOQ 


Generations 




CO NfT ND SD WY 




1 


Aedes campestrls 


Apr-Jun 






3 


3 


2 


2 


2 


*> 

2 




CaJidaensi^ 


May -Aug 


1 


snort 


- 


3 


X 


X 


X 




3 


cataphylla 


May -Jul 


1 


strong 


2 


X 


- 


- 


1 


2 


4 


cincreus 


Ma> ~ Jul 




short 


3 


2 


- 


X 


X 


X 


5 


dorsalis 


Apr-Nov 


1/ flooding 


10-20 


1 


1 


1 


1 


1 


1 
1 


6 


excrucians ' 


Jun-Aug 


1 


migrate 


2 


X 


X 


X 


2 


3 


7 


lltClu.1 / 


May-Aug 


1 




2 


3 


X 


X 


2 


2 


8 


f lavescens 


Apr-Jul 


1 




X 


3 


2 


3 


3 


X 


9 


hexodontiis. 


Jun-Aug 


1 




2 


X 


- 


- 


3 


2 


10 


i(}ahoen3is 


Jun - 


1 


several 


1 


1 


3 


X 


1 




1 1 




Jun- 


1 




X 


X 


- 


- 


2 


3 


12 


implicatus 


Apr-Jun 


1 




3 


X 


- 


- 


3 


3 


13 


increpitus 


Apr-Aug 


1 




2 


2 


- 


X 


2 


1 


14 


intrudens 


Jun-Jul 


1 




3 


X 


X 


X 


X 


X 


15 


nelaninon 


May -Sep 


1 /flooding 


1C+ 


2 


1 


- 


- 


1 


2 


16 


nevadensis (comm.) 


Jun-Vag 


1 


short 


2 


3 






1 


2 


17 


nigromaculis 


^ay-Sep 


1/f looding 


2-5 


1 




2 


2 


2 


2 


18 


niphadopsis 


Apr-Jul 


1 


several 












2 


19 


pullatus 


Jun-Aug 


1 




1 


X 


- 


- 


2 


2 


20 


punctor 


May-Jul 


1 




3 


X 


X 


- 


X 


— 


21 


sollicitans 






5-20 


- 






3 




— 


22 


spei.*.3iii • • 


Apr-Jun 


1-3 


strong 




X 




r 


9 


3 


22 


stic.i^us 


Apr-May 


1-2 


25-30 


2 


2 


3 


3 


X 


3 


24 


triseriatus 


Ji'n- 


several 




- 


X 


X 


3 


X 


- 


25 


trivittatus 


Ma;^ Aug 


several 


short 


1 


2 


2 


3 


X 


— 


26 


vexans 


Apr- Dct 


1/f looding 


5-10 


1 


1 


1 


1 


1 


1 


1 


Anopheles earlei (occidO 


Apr -Sep 
* * 


several 




3 


X 


3 


3 


X 


X 


2 


franciscanus 


Jul- Sep 






3 


- 


- 


- 


- 


3 


3 


freebomi 


Apr-Oct 


several 


1-2 


2 


X 


- 


- 


X 


2 


4 


punctipenaif 


Jui.-Sap 


several 






X 


X 


X 


X 


^ 


1 


Culex erythrothorax 


Jul- Oct 




short 


•t 










2 


2 


pipiens 


Jul-Oct 


several 


1+ 


X 


X 


X 


3 


X 


1 


3 


salinarius 








3 




X 


3 


X 


3 


4 


tarsalis 


Jun-Oct 


several 


2-10 


1 


1 


1 


1 


3 


1 


1 


Culiseta impatiens 


Apr-May 


several 




3 


X 




X 


3 


3 


2 


incidens 


Jun-Sep 


several 


short 


3 


3 




X 


X 


2 


3 


inomata 


Jun-Oct 


several 




3 


2 


2 


3 


3 


1 


1 




Jul- 


1 




X 


X 


X 


3 


X 


X 


1 


Psorophora si;:nipennis 




several 




3 


X 


X 


X 


X 


X 


39 























• State Frequency: 1 = abundant, 2 = conunon, 3 = fairly common, 

(x) = present in state, (-) not collected in state 
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RANKING OF MOSQUITOES IN REGION VIII BY COMPARATIVE ABUNDANCE 



p A a 1 nn n 1 

f\w ^ 4. v/Il o A 






State 


Ranking • 




Ranking 


Species 


CO 


UT 


WY 


m SD ND 


Distribution 


1 


Aedes doTsalis 


1 


1 


1 


1 


1 


1 


Dlain^ fi vallcvs 


1 


vexans 


1 


1 


1 


1 


1 


1 


plains § valleys 


3 


Culex tarsalis 


1 


1 


3 


1 


1 


1 


plains S valleys 


4 


Aedes nisromaculis 


1 


2 


2 


1 






plains 


5 


campestris 


3 


2 


2 




2 


2 


plains 


5 


Culiseta inomata 


3 


1 


3 


2 


3 


2 


plains, valleys, mtns. 


7 


Aedes idahoensis 


1 




1 


1 


X 


3 


plains % valleys 


6 


increr)itus 


2 


1 


2 


2 


X 




plains, valleys^ mtns* 


J 


neTani rnon 

W M ^Ui \J 


2 


2 


1 


1 


- 


- 


piaJ.nS q 


11 


I XtCilXX 


2 


2 


2 


3 


X 


X 


plains, valleys, mtns. 


11 


Stic ticus 


2 


3 


X 




T 


T 


plains 


11 


trivittatus 


1 




X 


2 


3 


2 


plains 


13 


ne vadens is ( coimnunl s) 


2 


2 


1 


3 






mountains 


13 


spencerii 




3 


2 


3 


3 


2 


plains § valleys 


16 


cataphylla 


2 


2 


1 


X 






valleys § mountains 


16 


excrucians 


2 


3 


2 


X 


X 


X 


mountains 


16 


f lavescens 


X 


X 


3 


3 


3 


2 


plains 


16 


Dull a^t^u^ 


1 


2 


2 


X 






uiuun td^nd 


19 


Culex pipiens 


X 


1 


X 


X 


3 


X 


plains § containers 


21 


Aedes hexodontiiLS 


2 


2 


3 


X 


- 


- 




21 


Anopheles earlel (fe^ccid.) 


3 


X 


X 


X 


3 


3 


val leys 


21 


Culiseta incidens 


3 


2 


X 


3 


X 


- 


plains, valleys, mtns. 


24 


Aedes cinereus 


3 


X 


X 


2 


X 




valleys § mountains 


24 


Anopheles freebomi 


2 


2 


X 


X 






plains S valleys 


24 


Culex salinarius 


3 


3 






3 


X 


plains 






3 


3 


3 


X 


X 


«. 


luoun ta J. ns 


29 


Aedes iapiser 


X 


3 


2 


X 






mountains 


29 


implicatus 


3 


i 


3 


X 






valleys § mountains 


29 


intrudens 


3 




X 


X 


X 


X 


mountains 


29 




2 




X 


X 


X 


X 


pi oJins 


29 


Coquillettidia perturoans 


X 


X 


X 


X 


3 


X 


plains 


29 


Psorophora sipiipennis 


3 


X 


X 


X 


X 


X 


plains 


34 


Aedes canadensis 






X 


3 


X 


X 


mountains 


34 


punctor 


3 




X 


X 




X 


mountains 


34 


triseriatus 






X 


X 


3 


X 


plains in treeholes 


34 


Culex erythrothorax 


3 


2 










plains 


37 


Anopheles franciscanus 


3 


3 










valleys 


38 


Aedes niphadopsis 




2 










valleys 


39 


sollicitans 










3 




plains 



* Jtate Sanliing same as State Frequency on Table 
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Table 



TWENTY -SEVEN PEST SPECIES IN REGION VIII 
(TARGETS OF CURRENT CONTROL OPERATIONS) 



r 9 ^ V 

Ranking 


Species 


Pest 
Status 


State Ranking 
CO UT WY MT SD ND 


1 

X 


Aedes dorsalis 
vexans 


WN, V 
WN, V 


1 1 1 
111 


1 1 1 
1 1 1 


5 


Culex tarsal is 


WN, V 


1 1 X 


1 1 1 


4 


Aedes ni^romaculls 


LN 


1 ^ ^ 


12 2 


C 


idahoensis. ' 






1 X X 


O 




WN 


2 1 2 


2 X - 


6 


melaninon 


WN 


2 2 1 


1 - - 


8 


campestrls 


LN 


X 2 2 

A A 


X 2 2 


11' 

11 
11 

11 
11 


cataphylla 

nevadensls (conununis) 
..ullatus 
trivittatus 
Culiseta inomata 


LN 
LN 
LN 

LN, V 


7 7 1 

2 2 1 
12 2 

1 - X 
X 1 X 


X * * 
X - - 
X - - 
2x2 
2x2 


14 


Aedes fltchii 


LN 


2 2 2 


XXX 


17 
17 
17 
17 
17 


excruclaxis 
hexodontus 
spenceril 

Anopheles freebomi 


LN 

LN, V 


2x2 
2 2 X 
- X 2 
2 X X 
2 2 X 


XXX 

X - - 
X X 2 
2 X X 
X - - 


20 


Culex piplens 


WN 


X 1 X 


XXX 


24 
24 
24 
24 
24 
24 
24 


Aedes cinereus 

f lavescens 
impiger 
niphadopsis 
Anopheles punctipennis 
Culex erythrothorax 
Culiseta incidens 


LN 

LN 
LN 


XXX 
XXX 

X X 2 

- 2 - 
2 - X 
X 2 - 
X 2 X 


2 X - 
X X 2 
X - . - 

XXX 
X X - 



State Ranking: 1 =» annual pest, 2 » commonly a pest, x = can be a pest 
Pest Status: LN - local nuisance, WN » widespread nuisance, V = vector 
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Table /c* 



BREEDING SOURCES COMMONLY INHABITED BY PEST SPECIES 



Pest 
Ranking 


Species 


Distribution 


Classi- 
fication 


1 


Aedes dorsalis 


p. Y 


A,B,C 


1 


vexans 


P, V 


A,B 


3 


Culex tarsalis 


P, V 


A,B,C 


4 


Aedes nigromaculis 


P 


A,B 


5 


idahoensis 


P. V 


A.B.C 


6 


increpltus 


p. y, M 


A.B 


6 


melanimon 


p. V 


A,B 


8 


coinpestris 


p 





11 


cataphylla 




V, 


M 


B,C 


11 


nevadensis (communis) 






M 




11 


pullatus 






M 




11 


trivittatus 


P 






B 


11 


Culiseta inomata 


P, 


V, 


M 


B,C 


14 


Aedes fitchii 


P. 


V, 


M 


A,B,C 


17 


excrucians 






M 


B,C 


17 


hexodontus 






M 


B 


17 


spenceril 


P, 


V 




A,B 


17 


sticticus 


P 






B 


17 


Anopheles freebomi 


P. 


V 




C 


20 


Culex pipiens 


P 






C 


24 


Aedes flavescens 


P 






A.B 


24 


cine reus 




V. 


M 


B,C 


24 


impiger 






M 


B 


24 


niphadopsls 


P, 


V 






24 


Anopheles punctipennis 


P 






C 


24 


Culex erythrothorax 


P 






c 


24 


Culiseta incidens 


P. 


V. 


M 


B,C 



Comment 



Irrigation 
waste water 

Irrigated 
meadows 

Grassland pools 

Overflow pools 

Temporary pools 



Mountain (temporary) 
show-water and 
woodland pools 
Overflow pools 
Permanent pools 

Irrigation 

Mountain 

Irrigation 
Overflow pools 
Marshes 

Marshes $ containers 

Irrigation 
Mountains 

Marshes 
Mountains 



Distribution: P = plains, V = valleys, M = mountains (above 6000-7000 ft) 
Pest Breeding Source Classification; A ■ irrigation related 

B » temporary natural pools 

C = marshes 

D ^ containers, tires 5 junk 
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Project II-3.2a l^ecognizing the Two Most Abundant Species 

These two specit^s make up about 6(Xj of collections on the plains 

-and valleys. Both are medium sized nos::uitoes that can emerge in 

enorrr. .us numbers from irrigation waste water, irrif:;ated meadows, 

overflow pools and other temporary po^^ls. They have an average maximuu 
flight range of over 10 niles across favorable terrain. 



;:.xamine the group sorted out by groups 2, 3» 6a (Table 

2. white tarsal bands present 

3. tarsal bands end at the joint between segments 
6. narrow tarsal bands 

a. ti^ of abdomen pointed = Genus Aedes 

Turn the specimens over and on the upper surface of the abdomen lock for 
a V-shaped notch in the middle of the white bands. It is usually there. 
This character confirms the grourj is "V" for vexans . Individual 
I specimens may vary in size and intensity of color, however, the bright 
/ wnite to pale narrow bands on the tarsi of any Aedes is the easiest 
I character to sort with once you know Aedes vexans. Set aside any 
/ specimens in the group that do not conform to Aedes vexans. They may be 
/ otner species or damaged specimens you will later be able to recognize 



ixamme the group sorted out by groups 2, 4a (Tabled ): 

2. white tarsal bands present 

4. tarsal bands cover both sides of join: 

a. tip of abdomen pointed = Genus Aedes 

This group of Aedes can contain three specivss. All undamaged specimens 
carry a longitudinal stripe of white scales on the upper (dorsal) 
surface of the abdomen. Those individuals that show wing vein 3 much 
darker than vein 2 or 4 are Aedes dorsalis . They vary widely in the 
color of the thorax and in the amount of white scales remaining on the 
body. The tarsal bands and the dark scales on vein 3 (ends at the tip 
of the wing) are good recognition characters. 

Set aside the remaining specimens from the dorsalis group. Two 
other species may be present in the group, 5. campe^.tris and 
9. melanimon , that will be separated later. 

Projects completed: 
1. ^now vexans and 



Aedes vexans 




/ 



Aedes dorsalis 



r. H *■ / t _ ; ,j t 
acun:ant s^ecios in 
my otudy ar 



aa te 



mana -or , t.oacrer , l^a ;er , parent 
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TacleH. Characters to Use in Jortmg Pest Mosquitoes into Groups 

!he characters used to sort biting mosquitoes fall into two groups; 
rhoue tnat can be seen by the unaided eye or with the help of a 1Ca hand 
lens and those tnat require a 30X to 50*^ microscope. The plains and 
valley ;.est srecies are much better marked than the mountain species. 
The plains and valley species also occur in large raixed populations. 

The easiest cnaracters to use wnen sorting with a 10X lens and you 
do not Know the species are listed below: 

1- Tarsal bands ^ Look for wnite bands or rings on the hind tarsi 
(lower leg segments} and sort the mosquitoes by: 



a. Id/hite bands absent group 1 

b. White bands present group 2 

2. Location of tarsal bands* oort group 2 with tarsal bands by 
mosquitoes on which: 

a. Band. ends at the joint between segments group 5 

b. Band covers both sides of the joint group k 



5. Width of tarsal bands. Sort group 3 with tarsal band ends at 



the joint by: 

a. Wide bands (cover more than 1A of segment) • . . group 5 

b. Narrow bands (cover less than 1A of segment) . . group 6 

^- Tip of abdomen. Sort each group (1, 5, and 6) by: 

a. Tip of abdomen pointed s Genus Aedes group a 

b. Tip of abdomen rounded group b 

5- Proboscis banded. Look for a white band or ring near the 
middle of the proboscis in each group (1, 5, and 60 and sort by: 

a. Proboscis with white band group c 

b. Proboscis without white band group d 

6. Maxillar y palpus. Look for a palpus on either side of th^ 
proboscis in each group (1, 5-» and 6) and sort by: 

a. Palpi as long as proboscis = Genus Anopheles . . . group e 
b* Palpi much shorter than proboscis ..." group f 

After finishing a sort, check each group to see if all the 



mosquitoes m it look alike. If not, choose another character and again 
sort. When finished sorting, count the number of specimens in each 
group to determine their pest status. 

*• 

other characters used to identify the less freauently collected 
re3t species as well as aany of the mountain species require a 5OX to 
?0X microscope. For thene species it is also helpful tp .v,.unt the 
s^ecimons so the top and aide views can readily be observei (rro'-'ect 



\ 



^2 

rroject II-B.Zo r^ecognizin^ the Jecond Two Most Abundant -Species 

Both are medium sized mosquitoes that also emerge from irrigation 
waote water, irrigatea meadows, overflow pools and other teraporary pools 
but in fewer numbers taan the\f irst two s^^ecies. They have an average 
maximum flight range of less t\an 1C miles across favorable terrain. 
ro»^eth':?r the ^ species make up s^bout 70^,3 of collections fron the plains 
and va-leys. 

3« Culex tarsVlis 
Examine the group sorted out by'^groups 2, ^bc (Taole'^'J ): 
2. whi te tarsal bands present \ 

^« tarsal bands cover both sidesXof the joint N 
bm tip of abdomen rounded ^ 
c. proboscis with white band 

The specimens with white bands on the proboscis and tarsi are members of 
the only pest species of Culex with brightly marked tarsal segments. 
^ulex tarsalis is the species collected alive, for encephalitis surveys. 
Set aside any specimens that do not conform to Culex tarsalis . 

km Aedes nigromaculis 
Examine the group sorted out by groups 2, 3, 5ac (Table 11); 

2. white tarsal bands present 

3. tarsal bands end at the joint between segments 
5« wide tarsal bands 

a. tip of abdomen pointed = Aedes 

c. proboscis with white band (and/or a longitudinal li:ie of 
yellowish scales on the upper surface of the abdomen) 

The band on the proboscis is sometimes missing. Tbarefore a check of 
the scales on the abdomen is needed. If the abdomen is covered with 
yellowish scales rather than the line of yellowish scales, the specimen 
is Aedes flavescens, the yellow Aedes , rather than nigromaculis , the 
black blotched (spotted or speckled) Aedes. 



Projects completed: 

1 . Know Culex tarsalis and 

Aedes nigromaculis (Sig ned) 

2. Know the seOond two 
most abundant species 

in rny study area 

date manager, teacher, leader, parent 
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rroject II-3.2c Jelecting Jight Heco^nitiott Characters for Rapid Jortmg 

kapid sorting of pest species demands that the specimen is 
recognized at siaht rather tnan having to '*key it out'* using several 
mdividu 1 characters, uainmr; this skill is worthwhile. It inprcves 
the quality an;, quantity of information for control purposes. Zven in 
an entire state tne number of pest species m any one /ear tends to be 
only a few of the potential pest species. ::.ven fewer would be f^und in 
any one co.-ncunity. 

Ranking of JtateG by the Wumber of Fest and Potential rest opecies 



Number of Species 



Species 


CO 


UT 


WY 


- MT 


SD 


ND 


Abundant 


7 


6 


6 


5 


> 

3 


3 


Conunon 


10 


12 


8 


6 


2 


6 


Ranking by Pest Species 


17 


18 


14 


11 


3 


9 


Fairly common 


13 


8 


6 


7 


11 


3 


Ranking by Abundance of 














potential pest species 


30 


26 


20 


18 


16 


12 



Jince different people tend to be impressed by different characters, 
e^ich person should m^ke up and use their own memory guide of 
recognition characters for rapid sorting as they learn to recognize each 
species, making additions as needed. If; as is the case in some 
communities, the top k are the only pest species to consider, the 
following set of recognition characters is one example: 

1. Tarsal bands very narrow Aedes vexans 

2. Tarsal bands coverrjoint Aedes dorsalis group 
J. Abdomen rounded Culex tarsalis 

V. Tarsal bands wide nedes nigromaculis 

Sorting speed is developed by practice and by setting aside the few 
odd specimens for later. If these "few'* become too many, you need to 
learn to recognize another pest species. 

You are now ready to sort into 3 groups at one tixe instead of into 
2 ^r^ups. Four .groups are the species you recognize at si.-ht and the 
fffth ;;ra*^^ is the "others". 

*: :j 1 ' t I 

V c J ^r. I*. I Ci^i rectors 
s^lecr^'i f,r the ftur 
.T».)st iojniar. t s:ecies 

.n my ntuay area ; ..irnedj 

liin t.iM variati -n in 
: i\Q n unb r o f ne 3 1 
^; o c 1 o 3 bo t \J'^ n 0 1 a * :i a 

ii^e Tanj-er, t ic -r, l^-^auer, jaront 



rrcject Ii-3. 2d Recognizing the Jecond Four Itost abundant ^jpecies 

ri;e ne les S':ecies o and 7 ^ire less abundant as they have but one 
.^enerati^n a year instead cf a new jenerati^n with each flooding. 

5. i^edes ca.-npestr is 

The re-naming s.,eciniens fron the gorsalis group that have a uniform 
.T.ix::ure of w.iite and dark scales on the wing veins must now be sorted by 
the predominate color of the scales on the front edge of the wing. 

a» white scales predominate = Aedes campestris 
b. dar^ scales predominate = Aedes melanimon 

6» Aedes idahoensis 

Examine the group sorted out by groups 1a (Table 11 ). 3ort out 
those specimens on wnich the alternate wing veins are covered with white 
and dark scales rather than being uniform in color. Aedes idahoensia is 
more a\andant in the four mountain states than its very close relative 
Aedes spencerii . A first approximation in separating the two is to sort 
by the marking on the upper surface of the abdomen: 

a, white cross-bands = idahoensis 

b. longitudinal white stripe = spencerii 

?• Aedes increpitus 

£x3.nine the group sorted out by groups 2, 5, 5ad (Table 11 ). This 
grou^x can contain two plains and valley species with white scales on the 
abdv^men. For any with yellow scales check /rk, Aedes nigromaculis . 
Sort the white specimens by the nu.r.ber of white scales on the base 
segment (the tori) of the antenna. Those w?.th a few or no scales on the 
dorsal surface of the tori are Aedes increpitus . Those specimens with 
many scales on the dorsal Surface of the tori are Aedes f itchii which 
also have a mesonotum (dorsal surface* between the wings) with a broad, 
lignt reddish brown median stripe. In mountain collections, Aedea 
excrucians will also be in this group. This species has the most unusual 
claws. The claw is similar in appearance to the side view of your hand 
when only the thumb and first finger can be seen held parallel to each 
other with the space between equal to the width of the thumb. 

8. Culiseta inornata 

£xamine the group sorted out by groups lb (Table 11 ). This group 
can contain several species. Culiseta inornata will have pale scales on 
the wings and legs and, in general, be in greatest number. Culex 
pipiens , with coarse brassy scales on the mesonotum, will also sort out 
in this group. 

jects completed: 

Know tlie oecond four 

^n-,nt specicj 
in '•'/ otudy ar^ea 



_ ( J Xfanea ) 

diice r.ana::rf teachor, loa:er, :.ar^';t 



Project II-B.2e Recognizing the oecond Eight Most Abundant 



^5 

Jpecies 



Three of these species have already sorted out: 

9. Aedes melanimon with 5» caapestris 
10. Aedes f itchii with 7. increpttus 
Aedes spencerii with 6, idahoensis 

Tne remaining five species in tnis last -^roup of eight are all 
members of the difficult group known as the blacK or dark legged Aedes , 
as are spencerii and idahoensis. 

12. Aedes trivittatus 
^3• Aedes sticticus 

Again examine the group sorted out by groups 1a (Table 11 ). Those 
specimens from the plains and valleys with the nesonotum showing a pair 
of broad yellowish-white to brassy yellow stripes separated by a brown 
stripe of about the same width will be trivittatus . Aedes sticticus 
will show a mesonotum with a median strip of darker scales boardered by 
grayish (not yellowish) scales. 

1^. Aed^s nevadensis ( communis ) 

15. Aedes cataphylla 

16. Aedes pullatus 

These are the mountain black legged Aedes . They bite any time of 
day it is warm enough for flight. Fortunately they have but one 
generation per year. 

The separation of these last three species and the initial 
identification of other pest species requires a 30X to 5OX raicrotocope 
and a taxonomic Key to the species of the state in which they were 
collecteiei. When a species has been firmly fixed in mind on a cluster of 
characters, that are too numerous and require an excessive amount of 
space to use in a taxonomic key, then many other species can also be 
identified with the aii of a 10X lens. 

The sort and count method has its main virtue in training a person 
to quickly locate easily observable characters with which to raoidly 
sort and identify groups of specimens of the most common pest species 
encountered in control operations. It cannot replace the more careful 
orocess of mounting and studying individual specimens for the less 
abundant species. 

Projects completed; 

Know the abundant 
pest species in 

my study area (Sij^ned) 

date manarer, teacher, leader, parent 
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Project II-3.2f Labeling and Preserving Pest Specimens 

Those ipecies that toge*:her make up 90 to 95"^ of the total 
specimens collected are* the pest species^g 

1. Confirm identif icati^^ns of the sorted groups by: 

a. Comparing with descriptions given in the State Lists. 

bm Comparing with reliably identified specimens. 

c. Taking specimens to a person who Knows the pest species. 

2. Preserve specimens for identification and reference by: 

a. Small containers. Mosquitoes can be held indefinitely in small 
containers if kept dry. If they become too dry to work with without 
breaking up, place a moist paper or cloth over the top af the container 
to "relax" them. Do not get the specimens wet. Ship .such a container 
only with sufficient packing to prevent the specimens from moving about. 

b. Pointing. (For rare and valuable specimens) Cut points from 
file card stock. Insert a pin through the wide end of the point to a 
uniform height 6n the pin. Touch the narrow point to clear finger nail 




polish and then to the side of the thorax. The legs can either be 
positioned down or laid on top of the point. Store the pinned specimens 
in a secure box with a soft bottom to accept the pins. 

c. Dry mountings. (For abundant pest species) Durable dry mounts 
are made by lightly pressing not entirely dry specimens between a sheet 
of light clear plastic sheeting (sandwich bags) and Magic Tape or clear 
Contact shelf paper. Position the specimen on the sticky surface such 
that a dorso-lateraX view (or other desired feature) is seen through 
the clear plastic. The electrostatic charges on the plastic tend to 
reposition parts of the specimens. With a little practice over half of 
the mounts will make good reference specimens. Trim the mount and ^ 
fasten to a file card. Several can be fastened to one card or poster. 
Record collection and identification information on the care. 

3. Make a guide for rapid sorting of your pest species using one or a 
combination of: 

a. Specimens preserved from above. 

b. Copies of drawings such as those in Carpenter and LaCasse (Table 6). 

c. Sight recognition characters from the sorting projects. 

Pro jec ts completed: 

(3i''ned) 



project or report title i-.^e r.ana :er, t^acr.er, ' learier , 
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rroject !;ar:ini^ Aault Mosquito ourveys 



Control operati'.n tecaniques must be done with a .-ninir-.u of tir.e or 
tr.ey are not practical. Jeveral types of observations are made as a 
oasis for seieccmg Of.ti.-num control strategies. 

Landm^: counts. Move briskly to your selectea site. Cf-unt the 
r.u.-noer of -nosquitoes taat lana on the ooservable part of your body or 
.forrc with a partner and count the number landing on the partner. ^tand 
or ST t in the same manner for eacn counting period. Either the number 
of mosquitoes landing in a fixed time (/^ to 5 minutes) or the number of 
minutes for a fixed number of mosquitoes to land can be recorded. This 
metiod of observation is f?st and inexpensive. If the same people 
wearing the same type of cloths participate, results are also reasonably 
reproducible. Counts are typically made from dusk to about 1 hour after 
sundown.. Leave the site and return for repeated counts at one site. 

Landing/biting collections. Maintain the above conditions and 
collect all the mosquitoes possible in the assigned time or record the 
amount of time needed to collect a fixed number of mosquitoes. A 
y .-^tery powered collector is needed for high t^opulations (Project 
; -i. lb - d). 



New Jersey lignt trap. These are typically operated all ni^ht for 
state or district surveys. You are responsible for removing the 
collection each morning and storing it or of sorting out the mosquitoes 
and when qualified identifying znem. The a/ency providing the trap will 
assist in locating it and provide instruction for its o^^eiation 
(Projects I-A and I-C). 

CDC light trap. This trap operates as above but obtains live 
specimens for encephalitis virua surveys or research projects. Li^ht 
traps collect both males and female.^; (Projects I-A and I-C). 

Resting site. During the day mosquitoes must find shelter. For 
Several species, the number found per room, per out building, or per 
culvert is a mt.^aningful observation. Several species overwinter in 
rock piles and animal dens. 

Projects r-^mpleted: 

1. Repealed observations 

at one site (oif ned ; 

2. Cevaral sites/one night 



i. wever:^! ni^hts/'one site 



jrt ir.clu::inr vir:a'i n 
oetwv*-n obs^rvcxtK, ns 
\^e^^ Pa: llI«A)''^nd the 'ia"^=» 



rroject II-::, :a yaKi.ig Jpecies ana ropulation ^urveys 

1, select tne ar^-a to oe stuaied. 

2, ^elect tr.e purpose cf tr.e survey: a. pest s.>ecies in zhe area 

b, ill s. eciea in tr.e area 

c. nUi7*oer of biting le-Hiies at 
selected sites or tiroes 

3, oelect tn- tir:e period of tne stuay; a. days or ni^rhts 

b, weeks or montns 

c. seasons 

^. oelect tne metnod of observation: a, landing counts 

b. landing/bitmg collections 

c. light trap 

d. resting site 

5. select the time period, for each observation: a. minutes or hours 

b. all night 

6. Select the number of observation periods: one or more 

7. Select the number of observation sites: one or more 

- Examples - -- -- -- -- -- -- -- -- - 



opecies survey. Using killing vials or other collectors, make 
colieccions for a mmi.'num of 30 minutes or 100 specimens at each 
different type of breeding and resting habitat on a minimum of two 
ni^sftts, Jui . specimens and identify (Project II-B.2), 

ropulation survey — seasonal. :3elect a representative site in the 
area and scnodule a mini.-r.um of one observation nignt per weeK for tne 
biting season, .-iecora counts or sort specimens collected and record the 
number of each species for each obr.rvation period. 

Population survey — area. Select several sites in the area that can 
either be reached in one night between dusk and about one hour after sun 
set or have helpers at each site. Record counts or sort the mosquitoes 
collected and record the number of each species for each site. Also see 
Part III-A for sampling designs and count interpretation. 

Projects completed: 

^. Species survey (Signed) 

lopulatiun survey 



3. r,eccrt relating survey 

t.* o -i X t o to Ti w* u, 'A n 
. 1 1 7 : *■ 1 n 1 i rr^^ I T i ' 
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Project II-2.3b .".a :in^^ an rtauiticiim/ ruality Control ourvey 

.uality contr:.! surveys r.ive T.any of the same requirements as io 
reoeircn projects. Two differ*^nt ;uesti.ns can be asked: 

1. ^nat r^^il effect aid an aiulticiim-;: ap lication nave on the 

po -ulati-vin of bitmg mosquitoes in tne treated area (and cutsiae;? 

^. rtriat portion of tne m sq^itoes in the treatea area were killed? 

r:.e first Juest:on indicates tne value of the treatment to the 
co.'arnunity . The second indicates the effectiveness of the application* 
The questions can be answered by using modifications of population 
ourveys (r^roject II-3.3ci), A quality control survey requires careful 
planning and a team of observers or collectors, a good group project. 

1. seasonal quality control survey method: (Also see Part III-A) 

3i tG selection. Select two types of sites: those that will 
be treated and those that will not. One way to do this is to 
establish sites in the protected area and others in the outlying 
area that will be subject to the same weather conditions. 

Timing of observations. Make counts or collections nightly 
befpre and after the application as well as on the night of 
application shortly before and 'A to 1 hour after application to 
obtain the most useful information. A 7 day series is optimal. 

Conclusions. Plot results on a graph and determine the 
percent reduction in the treated area for each 2k hour period after 
treatment. What percent were killed (count at }^ to 1 hour after 
application) and how long did it take for the population to return 
to pretreatment levels? 

^. Area quality control survey method: (Table 12) 

Site selection. Select the two types of sites on opposite 
sides of the path the spray truck will travel. Ideally the wind 
will be blowing directly across the street. 

Timin- of observations. Hake counts or collections shortly 
before application and again H to 1 hour after treatment at the 
same sites (before new mosquitoes can fly in). 

Conclusicns. What percent were killed? What application and 
enviromaental factors may have influenced the counts? 

Projecto completed: 

irro^ect plannea (Signed ) 



te 



j.anaiTer, t.-acnor, leader, parent 



• Layojt, rer?.s -ina Calculations for Area .uality ^Control ^urvey 



Layout » Tne followm^; layout rovides fixea diotances between 
)CijQV'/\.\i n 3i\e3 ana tne trucK ^^untea applicator route. Iney ciah be 

jin e; :o Tiatcn features in yoar ci^oi- unity sucn as tne siz© of city 
:ljcrv3 t^ie loca.-i^n of al^ey^ 3jc.t t:.at s^m .liHtr does not re-^uire you 
:o enter trivite property. 



r 

b 



O 



^ £ A 
^1 C2 



-10 0* 



T »E AT ED 
AREA 



wt 



?i 

i! 



Observation sites 

C - checK site 

T = treatment site 



rercent control. The percent control is most eacily estimated * 
cy usia.; the before cind after treatrr*ent counts in tne treaied area. 



^ntr.l 3 I 1 
\ 



X 100 



T - counts in ireatsd area 
after treatiiient 
= counts in treated area 
before ^rea:.T*ent 



A better estimate is to include the effect of varying flight activity 
durintt *:ne night based on t^ne untreated or check area. 

r 



,Q Control = 



1 



T C 

:h ^b 



o = counts ;in check area 
X 1CC after treatment 

C. = counts in check area 
before treatnent 



-I be. t estiaate includes the variance (Project III-A). 



i^e fere nee : 

oj'j^;rer., u, ana a, X. fr^nK. 1 '79. ^f : ec ti venoss and cost of 
ri . t t:.e r-'al .-.esme tnr tn iqw:- : jv oontr'-. of 'ezec: r 3-. uit-r-? 



* iii^for'^nce between r*-^fore nni after tre.t..;ent 1 ind ln^^' h 1 1 r.-r 

: .fit^ 1^ i^.jU...e'.. tu J uO .iiVjLi*^'; Al^^-u: . .05. ^ 1 tooc . ^:,e 

i . 1 ^ it J, n . iij jIo^ .t ;r r --^-e 1 le 'i o tr.^; r.^ lo : ly iv^^y ^ r to nc t 

.*^ni IS '-i c>n:irrr.ei aeaa musiuito. 
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..osiuitces breea m T.uch snialler spacer tr^an *:he area tney cruise 
-i:..ut I'.Ofrmi^ ivT a blo^^d T.eal. T.iis ma/.es larval control easier tnan 
ai^lt ::ontroi, l-'urtr^er tne larvae are poor swi.'ainers. They must cu.Te to 
t:»e surface to nreatn air. rtam ur wave action will drown tnem. 
Jattails will trap therr. To survive tney zust live in snallow 
\.^enerally ^ mcnes or less) protected areas free from fish and otner 
predators, l^acn species has a most favored larval habitat from tree 
noles and tires to natural temporary pools and stagnant irrigation 
waste water. 

The ultimate control option is to alter or remove those habitats 
that produce mosquitoes. This is not always neressary or even possible 
ia practice, but knowning where the breeding habitats are that produce 
your pest mos qui toes is both possible and necessary for optimum 
management decisicoe* 

The first step is to find the breeding sites by dipping for tne 
larvae and cupae (wigglers and tumblers). A variety of things work well 
such as a wnite enamai dipper, an aluminum or plastic shallow square 
cake pan, or a shallow plastic bowel. Experience will show the need for 
a quiCK dip witnjut casting a shadow. A change of light or motion or a 
loud step will send the larvae to the bottom \a a panic. Vary your dip 
tecnnique from a simple rapid submergence to a shallow swe^p. Use the 
tecnniques that are best for your species. Plot each breeding site on a 
large scale qperatiuns map (16 inches per mile, Project II-*a.2). TaKe 
Swme of the larvae ho.ne to raise out as auults that can be ddeiitif led. 

Tne second step is to classify each breeding site b:- ai priority for 
the control of breeding. As you study the site, be thinKin^ of ways to 
alter the habitat in such a way that the result is also a l^ng term 
improvement m wildlife production, in agricultural produc tjivity , or in 
aestnetic value. Convenient sites make for good projects ofi mosquito 
productivity and on the sequence of species produced during- the breeding 
season. Also be on the watch for predators in the area. Lfearn to 
recognize the type of habitat each of your pest species prejfers. 
Highest priority for control goes to those sites that are t^'ig producers 
of the worst pest species. This may be a 5 gallon pail outside your 
window. I 

«^hen. acces.: lo property is not permitted, breeding sites can be 
inferred from aerial photos and from light trap collectioris at the 
property line. Male mosquitoes come to light traps only from nearby 
breeamg sites tnat are ,^enerally down wind from the trap. 

JmL.1.;>: JnaKe&, 'jates, iOic«.n Plants, no>'s and Mogs. .decreet 
:ri7.i^.^ 7^o;i: rro^erty ri^-^t.., Zc ,z\ --.t-r 'inf i iliar ^rc'.:: 

a^^r.'?. ir suitable nrotec'ive clo*:'-^.!.)-. .-Iwiys -iSK ; er'" isc 1 _ 
aoout Iiv^^stccK. Close securely all ^'ates you o^en. Let th" ow r.now 
^ " - ' *• • • ' \ L * ^ c r . ^ a t r. J 1 J A n a *j g ^ x u t. e ri»5 c e o o 1 1 / . 



Project II-C.1 M^ikin^; a Larval Mosquito breeding Jite ourvey 

1. oeiect the area to be studied. 

2. Select the purpose the survey: a. confirn wr.ich wet 3rf?as are 

breeding sites 
D. number of 1 \rvae per area 
c • de term me species m area 

Select the time period of the study: day, week, month, season 



3. 
^. 

5. 
6. 



Select the ir.ethod of sampling: a. dipper, bowl, or pan 

b. hose and suction bulb 

Select the number of observatiwns per site. 

Select the .-nethod of recording data: a. notebooK 

b. maps (t'roject II-A.2^ 
- - SXAIIPLLS . 



Breeding site 
survey: 



Dip samples from each body of water in the area 
including pools, junk, and tree holes. Plot on your 
large scale map (16 inches/mile) each pool with 
higglers. In your notebook, record the water 
source, ty :e of pool, and how it drains^ 

Population As in tf^^ however, this time take a minimum of three 

survey: dips and count the larvae and pupae. With practice 

yov can also record if tne breathing tube is: 

a. :ris3ing = Anopheles , permanent pool mosquitoes 

b. very long and thin = summer and fall mosquitoes 

c. interTiediate = Aedes , spring and flood-water Tiosquitoes 



Species 
survey : 



Collect 20 to 100 larvae and pupae from each 
different type of breeding habitat. Hold the pupae 
in clean water (no chlorine). Hold the larvae in 
pond water and add a few grains of yeast or dog 
buiscut every other day. Allow adults to emerge and 
feed on a sugar cube or boiled raison for 2^ hours 
before killing. Sort and identify (Project II-3.2). 



Projects completed; 



1. Area described 

PermisGiDn to enter 
breedin^r site survey 



» ^ , ii o 



* r e 



(Si>;ned) 



re cr t 



.tie 



r:ana.'er, t-acner, leader, p^irent 
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Project II-C«1a Building Two-Chambered Cages for Emerging Adults 



Simple to elaborate cages can be made to hold pupae and larvae for 
tne emergence of adults. Pupae are best as they do not need to be fed. 
Fourth instar larvae need little if any feeding. The smaller larvae 
must be fed and are also more difficult to cring in from the field 
without drowning. In a mixed sample the larger Itirvae will suppress the 
smaller ones. Unless you plan to rear out all the specimens there i^ no 
need to feed after pupae appear. 

Use glass or plastic for the lower part which is the pool for the 
larvae and pupae. The upper part can be made of glass, plastic, 
cardboard, pasteboard or tin can. A mesh covered opening in the top of 
the upper chamber keeps the humidity down for the adults and permits 
feeding, them from outside the cage. 

1« Pool within a bottomless cover chamber. Place a cover chamber 
over the sample. A tin can with both ends cut out and covered with meeh 
works well. Dead adults can be obtained by lifting and moving the cover 
a short distance. Use only about ^/k inch of water for a pupal sample 
so all the water will evaporate shortly after the adults emerge* 

2* Pool slides out bottom of cover chamber. A6 above, except make 
a bottom plate with a hole in the center of the same 'size as the pool 
container. Now the pool can be lowjered through the plate leaving the 
adults in the upper chamber. Any clear material (drinking glass or 
small jar) can be used for the top cnamber. 

3. Pool below bottom of cover chamber* As above, except stack the 
three parts one un top of the other. A cone can be added to prevent 
adults from falling into the pool. Almost any size and shape of small 
glass or jar can be used for the chambers. 




trojectc coTinleted: 

1 . ■ n-cr*ence cage (Cij^nod ) 

date mana^^er , teacher , leader, parent 
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Project II-C.1b Making a Pocket Larval Collecting Kit 




eye dropper 



QQ Q Q Q^K^alcohol vials 



^sraall Tuppervare bowl 
with snap-on lid 



1. Obtain a small Tupperwafe bowl with a snap-on lid, 

2. Obtain an eye dropper. A plastic eye dropper can be trimmed so the 
opening is large enough to readily accept mosquito lar^rae. 

3# Fill small vials with alcohol (ethyl or isopropyl). 

^. Drop a numbered piece of paper into each vial. 

5* Fasten a note card to the bowl lid with the same sequence of 
numbers in the vials, if desired. 

6. Place the eye dropper and vials in the bowl and snap on the lid. 

7. To use, dump the vials into a pocket and use the bowl to dip 
for larvae. 

8. Use the eye dropper to transfer larvae to vials after pouring most 
of the water out of the bowl to restrict the larvae from moving, 

or 

pour almost all the water out of the bowl, add the alcohol from one 
vial, and then transfer the dead larvae and alcohol to the vial. 
(Fill the vials full of liquid as any air bubbles will pound the 
larvae to pieces.) 

9» Record the collection site on the note card or in your field 
record book. 

Project completed (Signed) 



date manager, teacher, leader, parent 
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rroject ll'C.Z Clasjiiymg Sreedm,: oites by Jtriority for Jontrol 

1, wo.T»i.leie Si bre^iding site survey for tne ar-a (.roject II-C,i;. 

2,. riot ana number all suapected ana confirr.ed breedir.*^ sites on 
operations T»aps UTOj^ct II-rt,2 ana Fi.:ure 6). 

i. Record tne source of water for eacn site and how it drains. 

^. Classify eacn site as permanent = more tnan 3 months 

se.'.'ii-per.T.ane nt = 1-3 months 
temporary =1-3 weeks 

5. I>etermine tne size of breeding area for eacn site. Exclude open 
water over k inches deep in clean sided pools lar,:e enough to* have 
wave action or wnich contain fish. 

6. Record the distance of each site to the nearest protected area. 

7. Assign priorities for control by one or both methods: 

Type, size, and location of confirmed breeding: sites 

1, First priority to sites in and close to protected areas 
that can be eliminated with simple or no equipment. 

2. Second priority to sites requiring the use of readily 
available equipment or techniques located witnin and 
near the protected area to Yi mile). 

3» Third priority to sites requiring cooperative action to 
plan, finance and carry out control options. 

>^ite proQUCtivity and species (Projects II-5.3a and II-C.1) 

1. First priorit;, to highly productive sites of the most 
pestiferous species in and within )4 to )^ mile of the 
protected area that can be eliminated with readily 
available . equipment or techniques. 

2. Second priority to productive sites as above which 
require cooperative action to plan, finance and carry 
out management options. 

3. Third priority to extending the barrier zone as time and 
funds permit and as control surveys indicate are needed. 

0. Design a form to tabulate the information used in assigning 
priorities for the control of your area breeding sites. 

Projects comple ted : 

" . t nor : ty tabulation 

form desi^^nea (3i-ned) 



- " lo.,*,:.^. . >r ^uuu.. >r ContTij. area o-aoea on: 



rrv^auc 1 1 VI ty , opec le. 



r ^: ■ title date ':ana 



tcac.'ier, loader, i ire:.t 
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II-L. Know Your Management v.ptions 

Jeveral of the projecto in wnich you learn to know your mosquitoes 
'ind t..eir breeiinr sites let you practice '^.aKinr^ decisions based upon 
yjur own jui^eT»ent. i Oot of tne projects under r.anarement options 
involve T.aKin^ .~ud;ernents ba^ed on available facts and observations • 
There ire no preset answers to "he questions of wnen and how *:o ap ly 
r.ana^^e.Tient options. ::-acn breeding si^.e must be considered jeparatoly 
witn res.i^ect to the proolem it presents to the community. 

An experienced mosauito district mana,3;er can evaluate rsost bre^amg 
sites Jtnd recommend an optimuin strategy witnin one season. Other 
sites require several years to resolve ail the conflicting econoiTiic, 
environmental, and management problems. Only tnen can constructive 
measures be taken to reduce mosquito production without creating another 
set of probler.s. 

The following projects are basically for communities that do not 
have organized mosquito control districts. These communities must start 
from the beginniiig. After the simpler breeding sites are under control, 
the remaining sites will be comparable to those found in orgailized 
districts that require long term study and management. All com^iUnit ies , 
organized or not, can use citizen assistance in resolving the major 
breeding sites. An involved, informed ccmnunity tends to seek out the 
optimum ciix of management options. 

Regardless of the type of manage.nent options exercised in a 
community, the projects provide for experience in making decisions in 
environmental mana^pement . Even in comr..unities in wnich there is no need 
for an organizea program to manage mosquitoes, there still remains one 
practical goal other than environ^r.ental education and recreation: vector 
monitoring. The probability of a human case of encepnalitis or a dog 
with heartworms is directly related to the number of carrier mosquitoes^ 
birds, dogs', and humans living together. 

Any number of studies and recom!»^«ndations can be made for mosquito 
control, however, there is but one optimum mix of management options 
when the time comes for community action. That mix is usually unique as 
it IS rare for two communities to have (or preceive to have) the same 
problems even with the same species of pest mosquitoes. 

Before action is take-^, the nature of the problem should be fairly 
evident from adult mosquito, breeding site, and human exposure surveys. 
Additional current monitoring is needed for proper use and timing of 
snort term pesticide options. 

Review each site for viable options and then group sites by sirsilar 
options, ^iany sites with low productivity need no attention otner than 
periodic rr.oni toring. Do not pick an opti-^n ana tnen try to fit it to 

ji:,^-s. claooicai exan.Lie lo tne comrr^^nity tnat Duvs i fc .-or to 
. r u 1 n^-* . " 1^ 1 1 ' t u 1 1 c o s ra i i i n a : ^: o ri ^ - ^ c - . - ^ v , a 
enam/ 3e 1 1*3 f eating battle, ^nce reoi^tanc^ to tfi ^ s^r''^^ r^f^^r,, o^,- , 
ti.e co.T.r.unity nas lost a valuable option as^amst tne spora^^ic art earance 

ha.'.y of the orojects snouid oe repeated on an annual basis. 
^Xi..,: les -jire projects tnat colj^ect ana remove woter holding ruboish acn 
sprina;, that determine current attitudes ^na econonics of t:.o coT.nuni ty , 
t:;. rec r: z:.'^v.r^^r, :n jr-'^am^; n-ibitat, m ^jl..u ui.e ana in tne orfect 
of nast control measureis. /^r.ich are worth continuinp; un-ier rnr.ant 
coniitiwno incluoin>^ trie lorese x-^le future)? 



i-ro;eul II-L»,1 j'?.-3irning :^uoiic £aucation Leaflets (For tne Kana^eaent 
of Jaall breeding ^ites) 

r f.GPuIar aes::n for mosquito control l^^aflets is tne stanaard tli 
r.j 11 incn r:are foiled into tairds. Tnis proauces 6 panels of whicr* ? 
or 5 can be combined jn a side. r.xan;ples are included in the followi^^s 
xjQC/.et pa -e (/i.-:ure 9 )• A separate leaflet nust be aesi,^ned for eaor 
aujiience and purpose. 

!• we^i^n a fr^r^t panel for your community. 

2. Write a panel on your species of nuisance and vector mosquitoes. 
5. ^rite a panel on their breeding places. 

^« ^rite;. one or mere panels on what the general public can do to 
reduce mosquito breeding. * 

5. Write a panel on what the general public Can do for protection 
from mosquito bites. 

Prepare a general public leaflet for distribution in your 
community on mosquitoes, their production and control. 

7. Cbtain a sponsor for the cost of reproducing your leaflet. 

I-rerare a breeding site survey leaflet for distribution to home 
owners instructing them where, to lock for breeding sites. laclade a 
panel for a sketched map of their property on which to draw in 
breeding sites they cannot control themselves. If assistance is 
available^ include a statement help is available to do the survey if 
they need it. 

9. Prepare a report on the number of properties that are and are not 
breeding mosquitoes and on the types of sites that need community 
assistance. 

Pro jec ts com pie ted : 

(3igne<i ) 



repo/t ticie i-it- .lanO'-^er, t^Hcn^^r, i-ider, rent 
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Contents of Pocket 

1. Controlling Mosquitoes at '.lom^j ana on the Farm 

Montana Department of Health ana Environmental Jciences 
Helena, Montana 

2. Mosquitoes 

Cooperative ^Extension Jervice 
Utah State University, Logan 

3. Mosquito Control in and around Homes and Farmsteads 

Cooperative Extension Service 

South Dakota State University, Brookings 

k. We Need YOUH Help to Control Mosquitoes 

Tri-County District Health Department 
Adams, Arapahoe, Douglas Counties, Colorado 

5« Mosquitoes 

Concession Supply Company 
Toledo, Ohio 

6« Mosquito Control { 

Cooperative ' extension Jervice 

(ana Colorado Department of Health) 

Colorado State University, Fort Collins 



ri»:ur^ . Xos:uxto control L'»aflenj, .-^ximrles 
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MOSQUITOES 

0 A PUBLIC NUISANCE 
• A HEALTH HAZARD 

Any standing water can produce 
mosquitoes- io.ujproximaieiy 10 
days. Check ypufpr^isM. tHmi 
nate unnecessary standing water. 
If you require assistance, call your 
MOSQUITO ABATEMENT OlST. 

HELP US BREAK THIS CYCLE: 
COO RAFT IW"*?^ 




1. THE EGG is laid on water or 
on damp ground where water will 
later covvr It. 

2. THE LARVA femis on tiny 
particles of plant and animal mat- 
ter In the water. This stage is 
known at the "wiggler" and must 
have water to live. 

3. THE PUPA is a nonfeeding 
stage In the water du which 
the adult mosquito develops inside 
the pupal skin. is known as 
"tumbler." 

4. THE ADULT searches for ani 
^mal blood to mature its eggs 

* Several blood nr,eats may mature 
several batches of eggs Each batch 
may contain ISO eggs 



Concesston Supply Compftny 
Toledo, OH 43«2S 



SERVO 
IN 



/OON 

COLORADO STATE UNIVERSITY EXTENSION SERVICE 



Mosquito control 

Ted Davis and 
William M. Hantsbarger^ ^ 

no. 5.526 



Quick Facts 

Several procedures will aid in the control of 
mosquitoes, including elimination of un- 
necessary standing water, good water 
management practices, use of organophos- 
phate msecticides. emphasis on larval 
control programs and elimination of 
breeding Jites. and use of personal 
repellents. 

All insecticides are to be considered hazardous, 
and directions and precautions on labels 
should be read and carefully followed; all 
insecticides should be stored in iheir 
original containers, all insecticides should 
be kept out of the reach of children. 

Chemical control of adult mosquitoes can be 
obtained by fogging, spraying or mist 
blowing, dustingr ultra low-volume ground 
applications, and aerial applications 

Chemical control of mosquito larvae can be 
done by ground or aerial applications to 
breeding areas 



Mosquitoes can be a vexing and a serious problem 
ID Colorado In the home, about the yard and in public 
parks, they can interfere with human chores and spoil 
enjoyment of leisure time. When mosquitoes are 
abundant, they reduce the efficiency of farm workers 
Their persistent attack can cause farm animals to lose 
weight. Some mosquitoes transmit diseases, such as 
encephalitis 



There are several methods by which mosquitoes 
can be conlroiled I he Kenerai pnx'edures listed below 
ATf* s^nifirant \n (^oniroihni? mosquitoes ^ 

— Unnei-essarv btandmi^ Wtiler and containor*? '-hat 
will hold water on the premises should be eliminated 

—Good water manai^emeni m irriifalion practices 
shtjuld be exercised so i.s not to contribute to th^ 
amounts of standing water 

— Onlv properlv registered msecticides. such as 
Bavtex, Dibrf>m or Malathion. sh(>uld be used in r()nirol 
proin'ams Malathion is most readily available and the 
l*»ast hazardous for individual home owners to use m 
ridding their yArd:^ of aduil .i.osquitoes 



--Municipal or county control programs should 
emphasize larval control and the elimination of 
breeding areas. Mosquito control with insecticides is 
most effective and efficient when directed at the larvae 
Adulticiding should be used on'y as a supportive 
measure to a larval control program 

—Personal protection can begained by using any of 
the common commercial repeUents These repellents 
should be used carefully near the face They can be 
applied to clothing for added protection Repellents 
should be applied to children by an adult following the 
directions on^the label 

All insectic^.des are to be considered as hazardous. 
Directions appearing on the label should be read and 
carefully followed, using caution when mixing or 
spraying;' insecticides. After using insecticides, a 
person should wash with soap and water and change 
clothes as soon as possible if skin and clothing have 
become contaminated. All insecticides should be stored 
in their original containers and kept out of the reach of 
children 

Pest mosquitoes are most closely associated with 
poor water management in irrigated areas. Areas tb^ 
retain water one week after irrigation wiii produce 
large numbers of mosquitoes The eggs of these species 
remain viable for several years in the soil As these 
soils are flooded by irrigation or excessive 
precipitation, the eggs hatcn. 

Water management with close surveillance and 
treatment of breeding habitats are essentia^ in 
controllmg these species. Sprays and granular 
Insecticides are best suited for this treatment. 
Insecticide restrictions listed above are applicable 
here 

Chemical Control of Adults 

Fogging— Fogging will give temporary relief when 
mosquito populations are intense It must be repeated 
often 

Dibrom 14 (Naled)* 

1) Add 2 quarts of Ortho additive (anti-sludge 
agent) to empty mixing tank 

2) Add 1' 2 gallons <8 pounds) of naled concentrate 
'and stir 

3 1 Add fuel oil to total volume of 100 e:anons and 
stir for 5 minutes betore usine 
Fenthion 93*^ (Baytex)* 

I ) Add 3-6 pints of concentrate to 100 gallons of oil 
.md stir 



Ted Davis, vector control specinli^t. Culuuido 
Depa,rtment of Henith, and William M 
H:intshnr^rr, CSV extens ion assnrinte 
professor, ontoniolok^y (revised 10 1 7S) 
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>««u#4 tn funn«r«nc« of Coop«f«<Hr« Cst«ntiOn Work m AgrtCultur* and Hon^t Cconomcf Act* of Mty 8 
•n<|Jun«30 1914 (n cooo«r«tton «tm thr United Alpttt Otpfilmertt of Agricultur* LowtlfWatU OtrtctOr 

Coop«r«ttf« eit«f*«ion $«rvic« 0«dic«t«d to Mfv* •ff p#op*« on tn vquti tod nondUcfimmafory 



To stmptify ttchnicai ttrmtnology trad* nam«i of 

product* and •qu)0'"^nf occasjonaMy will u»M 
No *»ndOfi«ment at O'oduct» numttS n mt^od^d 
nOf f* crtttc'tm implied of products not •ntr^tiooed 



Do Qot store the mixed material 
Cythion .5% (MaUthion)* 

1) Add 2.6 gallons of 95% cythion (4 oz/gai 
atre&8:th) or 3.2 gallons (5 oz/gal strength) or 3 9 
gallons (6 oz/gal strength) to lOO gallons of fuel oil.t* 

^Str9ngth to use dependent on Id'cal 
recommendatjoos and situAiions, 

Spruymg and mist blowings 

Dibrom 8 (Nal«d)* 

1) Add one gallon to 8 gallons of water. 

2) Apply at a rate of one gallon ptn acre. 

3) Rate should not exceed 0. l pound actual naled 
per acre. 

Fenlhlon (Baytex 4 lb.)* 

1) Add one gallon to 40 gallons of water. 

2) Apply at a rate of one gallon per acre. 

3) Rate should not exceed 0.1 pound actual 
Feniluon per acre. 

Cythion (Malathlon 57%)* 

1) Add 2 gallons to 98 gallons water. 

WfkirniBg: All concentrations should he diluted 
sccordingly, it Application nUe cmnnot be controlled At 
one gmilon per acre.* All directions and precautions 
appeanng on the label of the insecticide container 
should be followed carefully 

Du5tiiig<*Premixed dusta are available for use 
against adult mosquitoes All directions and 
precautions ^ould be followed. Dusts of the following 
insecticides are available: Carbaryl (Sevln). Dibron 
(Naled). Fenthion (Baytex). 

Ground ULVf^ appIication^Several machines are 
manufactured and sold conunarctally for this kind of 
applicatiun. Malathion. Dibron« Pyrethrlna. Dursban 
and Reamethrin (synthetic pyrethrln) are registered 
for use in these machines. Eacb macLine must be 
calibrated and used as directed by the manufactu^r 
and the insecticide label. 

Aerial application (conventional)^ 

Olbrom 14 (Naled)* 

1) Add 2 to 4 quarts of C^rtho additive to each 100 
gallons of diesel oU to prevent the formation of sludge. 

2) Add SO to 100 ounces (1.6 to 3.1 quarts) to 100 
gallons of diesel oil. (Equivalent to 0.06 to 0.1 pound 
actual) Mix thoroughly. 

1) Apply at a rate of one gallon per acre. 
Cythion 59% (Malathion)* 

1) Add 2.6 gallons to 97.4 gallons of diesel oil. 

2) Apply at a rate of one gallon per acre 
^enthion 9 pound/ gal. (Baytex)* 

1 ) Add 2 gallon^ to 98 i^ailons of diesel oil 
21 Apply at a rate of '3 gallon per acre 
Aeriai AppUr.itinr. L'LV'** ^pplivatiOTi}--^ 
D^bron 14 (Naled)* 

t \ Apply at a rate of 0 5 to I 0 fluid ounce per acre 
Z\ The I 0-ouace rale is .o be used 'n areas with 
hwavy vegetation 

Cythion (Malathion)* 

15 Apply at a rate of 3 to 6 fluid ounces per acre 
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2) The 6-ounce rate will provide some larval 
control. 

*^VLV (Ultra Low Volume} technique is the 
application of insecticide only, with no oils or other 
carrier being f sed It requires special equipment, W»V 
sprays, with prolonged exposure, may spot some car 
finishes 

Chemical Control of Larvae 

The chemical control of larvae (larvaciding) can be 
obtained by applying by ground or aenal equipment up 
to 10 quarts of formulation per acre* depending upon 
the concentration used. Oil or water emulsipn 
formulation can be used .n areas with minimum 
vegetative cover, ^^here vegetative cover is heavy, 
granular formulations should be useti. 

Organophosphorus compoimds. such as Diirsban 
and Fenthion. provide prolonged effectiveness m 
contaminated water at dosages five to ten times those 
listed. They can be applied to cover water surfaces m 
catch basins or at a rate of 15 to 20 gallons per acre* in 
open water courses. With a spreading agent at the rate 
of 0.5 percent the volume can be reduced to two to three 
gallons per acre.* 

The following insecticides will provide chemical 
control of larvae: 

Insecticide Dosage (lb/ acre)* 

Abate 0.09*0 1 

Altosid (Methoprene) 0 20-0.25 

Dursban 0.0125-0.05 
Fenthion O.OSrO.l 
Malathion 0J2O*0^ 
Fuel oil 2 to 20 gal / acre 

tVaming: Fuei oiis should not be used where vege- 
tation orcropsmay be damagt d Abate and Dursban are 
not to be u^ed m crop or pasture areas. 

Chemical Coni^ui Around Homes 

Mosquito control In individual yards or premises, 
especially where horses are kept is important Horse 
trailers, stalls and barns should be treated. 
Homeowners can provide some protection for 
themselves and their horses by spraying. Shrubbery 
tiid shaded areas should be treated. Sufficient water 
should be added to 57 percent Cythion (Malathion) to 
make the desired amount of spray 

^Five tablespoons plus water to equal one gallon 
of spray • 

—Thirteen ounces plus water to equal five gallons 
oi sprav • 

—Two ^aJloas plus water to equal lOO gallons or 
spray * 

*.VOTE To convert to metrics use the followini^ 
equivalents I quart " 95 liter: I gallon JS liters 1 
pound ' 45 kilos^ram. t pint - 47 liter I ounce = W 
milliliters. 1 acre ~ 4 hectare 



tONTKOlLING MOSQUITOES 

AT HOME AND ON THC FARM 




IWmmNIAl. SClOtiS DIVISION 

Riif) & nmMP mn mw 
ERJC pifii'., ]f)78 



A 0 V F R ' f [ f ^ f 1 f 'i ^ . J ' ! I (i f 

IN ^ M fM A N A 

H if A N M L A 1 f ^ 



fl)T Ail HAUk KWirU.! M)SUlITnf '^1. Wi^TtR W^lO^ IS OftN W WfP, OR 
llIRf *-4^L{W AfifA, Affl-) UlAT ^*UCH IS RlW^lNf, A^C IS RELAtl'^lY FRfE 

.yV-.IS S tiAYS UJPlr*. lX(f.'TI(/<Aiir Ull WIAMR CAW ^'RWlXE OF 
(1M ft)*^JUlTnfS. njRE TVPICAXY (Ar ftAK AIR UmRATtPES Of 80 - W F.) 
THT r<^, TV AlJULr DtmcmHTAL 1IM HILL BE 7 Oft 8 DAYS T^C £f«fflW.!TIS 
WAf'lNT, MDVUUO.S AND WlATtD fOf^m LAY EGT.S nN T>€ <yi?FACE OF ff^W^EKT 
'JK -.mi PfRfW»^fT W/'.TTR >#iltH IS TVriCAliY SltALLOH Affl) HAS EHW^t .1 VFf,} 
TIt»<. Tn ESTABt.l<J1 ir WATER fX)t S REAP MO-^-iJUlT^ifS, DIP 'XJT 5CJME ♦WTTR 
^r#JVR T!f SlPEACE Afff) CK''.* TO VE(^TATI'JN) AT WEEKLY INTERVALS. Ej^Ift IT 
f(« THE AQUATIC STAGfS SKf Tfltn BElOH. 



f^DICAl nj^S 

f^PI'ifMr A#€) OCMKAi losrs 

Rfdiced kfifirr (v^in in (Arru 

RflJllFf) Si^if (Jf PF'PFAIItfW f'JIMfttMT 

h'»nff.. cArriMT,. (lAFUNiw,. fu 

Hn .Ul) M 0 \ \ n I Y( } [ 

n Hin, V4 AIH T (f tf. i) [^*4M)f»f NT ■* n<f f I^M P r \TAff lAi-fS 
nA(J lN><AnH. SlNl» lAPVAl fwifrf^fR'-.^ HTM (TlffiiMr) AM •><MF f'rf'.^ 

wtii If N^n» r. »4M)vin. T><f Kiy rri Mrt'/^iino ffwrpti r. f 1 N 1^ 
AN n f I I « 1 A f f Ml) gil M !) lU a ^ I N i. *. ! l f 



f Ir,. 1 I IFF Cyuf 



AfTTR HCXDINT, 




i^W.*^ LAID 

IN RAFTS 
<« WATER 
OR SINOLY IN 
Mil, WlUkt WATER Wll t a)VER 
IT JAFER. (ftRtlAP^ 6 ARS 
lAIH^^ 



Sot m/l fWNY MIIE^ SIA/^IH 
'** V FAH UUXfii rn f IND A 





^ SIATifS. 

GR(>^i^r, PRIM 
APurT 1/16" 

TO ABf<rr 1/2" lONn" 
IN WATfR. BWATlC AT '^lIRFArt . 

^'lAT PUPATE IN - m DAYS 



fkw-FFfJilNr, STAGE IN WTJER 

DfjNiMT. wMl' M ijv'>*;At aw*G* TO 

ADJIT FOf^f' WITMIN PUPAl SKIN. 



^Y frfHi^ IN 1 ■ 2 IWYS 



A fM' H 0 A ( H j N M 0 Q LI n 0 C 0 N I R (H 
»*uu '^f/uNi/iP n> -jiH" Aiv^nfi N! oi^iRif T^. CAN DO rtjRf m ({»<rwi 

MOS^JJ'Tlf . T>WJ AN IM)|v|rm ^'R STW i IMJfPlf«"NT nRCXF, l>€ PROflRTY 
OWtCR K,Y B[ Al'lf TU [1^ ^UH Tf> FWTICI HI<; \V4 T><. RTCRFATION AM) f OKKr . 

Persons tivirr. nosEST lu a Rfv^irc, sue wiu havi the greatest roxittion 

or T>f MfHER OF nmJlT(*S in T>CIR ARFA »#CN mSOJlTnCS ARf COKTPnUfD 
AT TTCIR '^aPt f . Al m^V4i S(M T^lS «^ AMU MDSajlTDf S MAY COtTO Y 
FLY PHili 5 TD MllfS, HfY T>^lN OUf AS T>CY DISPfRSf FRlfl A REARIfC. SITT 
AM) rt>ST ffTVE 'M Y FAl' imn\ ID Ff ED. 



TO MINIMI /e ADULT H 0 SO U I T 0 . A "I T AC K 
1 Minimize T>f Am^wi of nr>a)iTi» reapint. wattr on prc¥Trty accord- 

IMi TT) T>€ kllS PnUDWlM'. 

2, Keep iahns aiPPEi» ^on. weeds cut M€) buscs TRifW) to redil. w 

CtNER PRnr^inn TU All* T rt '^ItlTTlfS. RC^ IN TVTSE COOL, SHADY, 

mnin RETVfAts difinc, T>f hay. 
5, Keep wimijw am) m'n strec nt. in tm) repair. A 16 x 15 ff sh hill kffp 
aiT MOST T>ns cr mjhitcts BirT fimj? ffSH may be neeud poR wiifr 
Tvrcs. 

^, l^rfiiim*^ jy^viMT, a variety of ^tive imtiRIBIENts wy be used EvP 

TlMTfRARY Rf IIEF. T^C (I.S, F\|U.I( HEALTH SERVICE AM) CONWR f^P^RTS 
STAIl T>WT I>« H)ST FMtCJlVT MOSU) I TD REPELLENT OCWICAl IS DIETrM 
TDLlWIim. f^UNTS WITH HlGUR CONCEKTHATIONS OF THIS CM>1ICAt 
ARE T>C M[^T EFTEf TlVt. FaiON lAWX DIRECTIONS AM) PRECAUTIONS, 
S. Rff.l'.TtWD INSECrh Ills CMi BE USED FtJR AIILT WSQUllP CONTRni . TfHf 
CAN BE AH\IED TO ADIT Rf STIMH f\A:ES AS SHORT TEfW RESIDUAl SPRAYS, 
OR SPAa (CTNTACt) SIW^YS can be WIFIED TTTOjnH AREAS OT" LIOT AIR 
aW>tKTS AT UJSK OR DA*f4 TP rILL AftLT MOfXlllTOni P^^SOO AT THAI 

fotm. AERcm Bfms rjw &( used to kill aviri imtcts imicwrs. 

kj. iMSErilClDtS MIST BE ir«) IN ACCORnANCf Him LABEL DIRTCTIONS AM) 
restrict 1(WS. 



y t F 01„lt DJL CT LP N OJ 
^0 S QUITO F RODUQ [Q 

tofwt jmCTO) STVDHC wMg OH roF F«np«^ Discard tires, cahs, 

re,7»**ICH KJLD WAIW. COAH RAIN am£»S. OfAM BIRD BAPft Wlf JCLY. 

ijmm aoMtK viASts for dcess waur. 

ST>^wm ITOLS OR 3 ^ Pt^S gO OD BE F lUiP,. J«AJ»¥P' ^ UtPE^m 
n^WaiCAL. RmWE DEBRIS W FLDATIMG AM) OWEKT VlStlMiOH FROH 
ICEKD wots OR TMOSt m\Qi CAHOT B£ FIliiD OR fKAlrfD, AvDll) MAVIHG 
S»mi3N TOND fWilNS-SnfP STRAIWT BAWKS KITHX/T liW£MI VEQ FAT ION 
PNO/Itt LIT1U CWtR FOR MDSflUITO IARVA£. 

(IvmifTAL iM smcK mmim_ _kH)S lam b£ stockh) h» m f is^i. Tmjuhi^ 

OT>€R FISM KtEP FOUfi FMH HtARIMU MAN< MDGOJirOtS IF VEGtlATION 
ISIiOT IWUtJCt. HoSttJITUflSHATDtiXDFISHARt EFFECTIVl. 
SlKFAa IWIGAIH) Fia^ S»€U^ ?«1?9?:Y ^ ''^'^^ 

IHU «M) **(^TW A« mJOR SOURCES OF MOSOJUO f4tX)UTlON. r^OTOlNG IS 
M90 IMAVORABU FOR CHOP CSWKTM Alt) HARVtSfING, 

tojOrOVW JWJGAJi^^ llSlMbariYr*CE.V.AKY AKXKTS 

CF M^IER ADtO^Tt FERTILIZATION) IfCHLASfcS MAY UMLIfY AM) YIELD 

AS WtU AS HHXCES HMOUfTO PRODUHIW. 
^rOTJWlTJjO^ 

ytttTATIW. T»€ OIT-FIEU) DITOCS SHOULD Bt RtCUARlY OtANED AM) mi»r 
TAirCD TO REDUCE MDSflUITO M^ITAT. 

KegISTI«D INStcnCIDES CAN BE APH^IB) TO MU^WTju (RARING HATEK ON 
YOUR tfOmVf IF AHIIO) /«:g*I)I.J5 TO LABfct DIWCTIONS. 



CoNSaT LiJCAL fCSOJITO OOTWL ORGANIZATION*, UtAL fr€ALTMOEW* 
^tKT OR TH fV»lT*NA DtPARTT^NT OF HeALTH AKD EnvIROMCNTAL Scib^^S FOR 
FJ^T>4R IMPORMATIOH. 

If YOU HAVE A UXAL MKUUITO COWnCt DISTRia, SlFPORT IT. 

If YDU W NOT HAVE A rObOJlTO CONTRa DISTRICT, UX)K INTO F«H!fC 

at ..The State mas enabling legislation. 



This ^terial is furnished by. 



MOSQUITOES 




An I II f )i ii.i M on leatlt-^t outUnlng tlu* 
prubl«- bi.jloi^y ami lift* hdbits, 

This ItMt 1. t prc^arctl by E Imt- r J. 
Klng^torvi, ( la City Mo^mjito 
Contiwl Pi u^i iiii, In LOtiperitioU 
witli Ki'tMl y Kob^Mt-*, tntoino h'^lbt , 
CoDpo r it 1 v« K<liMi:, ton Service, Utali 
S tatf b'n I V I > I I y . 

Graplif ' : tK>n iM Jonny 



» OOPI .U'l i V. r< li ION Sf'HVh 
t I'AH S I \ U ( M Vr H.> I H • I iH,AN 



MOSQUITOES 



(\ -\ i: 

i\ I ' ill llv»'-»loik, 

/ 'A ' 

v. / . ^^'^ <1 1 ou I "Hje I lie use 



: _ / f J ' . ' \ ' ' 



atul en } oymen t of 



ind' II I, -1'.), . .till- ull-i.M. ^-v^ 7" 
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MOSQUITO FACTS 

Only the temple mo^it^ulto hitrs. X\\v r»a i rfe<*b 
on nectar and plant juices* 

Adult flying moS'jU i t ^t* do no t develop \\\ ^ \ A'^'s or 
shrubbery allhouji^h tht y fre<)Ufntly re-»t thtire. 
All mo s<)u I t oe 5 nius t ha vi; wa tec in wh t c h to pass 
their early life strtj^ea , , , Some mosquitoes 
lay their eggs on the water ^ (jTIJII^^ 

surface where they hatih in tOO RaM 

two or three day^. Others lay theit egi^a In moist 
soil, old tires or other water holding cuntaintts, 
where they remain unhatfhed until covered by water. 
After hatching, the [nos(|iitto larva 
or wrigglers, griiw rapidly turning .>Cii*^ 
into tufiib i e T s or pup^ie • 




lARVA 



The skin k\\ t h<- pupae soon splits 
open and oti t r I i nd>s another hungry 
mosqu i f o . 





fHOW PUPA 



Af)UtT 



MOSQUMOES CAN 
DEVELOP IN 



Uruameiit a 1 p nuK , 



Swimming an<i wading po»>ls. 



Containers of all Kinds -- old tires, 
tin cans, butkt-tb, ^ \ \ 

an I ma \ wa lei i n^, 
t roughs , etc. 




Low spots OT 3 waits in 



oMirr w-iteT stands* 



^* f lelds, dill hfi, eti . 
whcit! litigation, sei'page and 
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MOSQUITO CONTROL 

Mu'>^{tJltu Contffil en<. umpa sses three primary ireas, 
envl (unui^nta 1 manlpul itiOQ^ exclusion and direct 
kiMifif^. Hropeity ownet s and mosqulto abatement 
iii!»triLt^ shart.' rfsp/n^ibi!ltie!> in each area. 

Knv I I anai«i »» t a t ma ii ip u I at i on ; 

Prevent i. in of shallow standing f^^l 

water or t)therwist* altering the «' 

br«ei!irig site so that it is '^t^^^^^ ^ " 

fci'ua viable for mos'iuito '^^zlL . , 



pri>.Jui. t i oti« 
Property owners 
an I ()ir^^{ii/ed 
mtfttjiitu abitenit'iit 

dMtricti share resp«ini»ibl I ity in this area. 
However, the major responsibility belongs to the 
di It r u t H» 




h x<^J us i on : Screening or otherwise 
prevL-fitin^ mosi^uito access to 
buildin^.s and homes. This Area is 
the responsibility of the property 
owner. MoSi^iiito ai^atement 
personnel may art as technical 
adv I <^'>rs . 



Di - 'c r kill iriv^; Spraying 
or oi^ rw' S" controlling 
mo , I * 1 , Mosquito abate Tieuf 
diitrt-ts hav»' primary ^jl? 
re j..nsihility in rhii area. ' / k 
Pr » J* t ^ y ow^if IS are asked to " 
Co*w».rit*» bv allowing a«!iess 



Additional infotmation may be obtained from your 
local mostjuito abale^nent dlbtrict. health department 
or agricultural extension office. 

t 



"i CAKh" 
MOS^JIJJJ^U PKhVhNTlON 
PLEDGl- 

I/We agree to promote environmentally acceptable 
mosquito prevention and control by practicing and 
encouraging the practice of good water management 
techniques wherein irrigation waters are not applied 
in excess of crop needs or the soils absorptive 
capacity, ditches are maintained in good repair, 
relatively weed free, so that seepage and spills 
(where mosquitoes may breed) are prevented or kept 
at a minimum. 

By practicing «nd encouraging the practice of good 
land management techiiiqueb wherein the surface 
topography is maintained or altered in a manner 
that does not lend itself to temporary or permanent 
shallow water collections in potholes, pools, pond5,/ 
etc. (where mosquitoeb may breed) but rather / 
promotes adequate drainage or permanent deep water 
sites with abrupt, relatively weed free, shore liTies 
that prevent or discourage mosquito production. 



The Utah ('ooperjt i J-'xteUiiiun Set vice, 
an equal opportunity en«ployct, piovides 
progta.*> at\d services Co all persons 
rega r J le:»ji of rate, ru I i ^ i on , se \ , ro lor 
or national urtgin. 

Issued in f u r tfu* f ail. t? of Cooperative 
Extension Work, Arts of May 8 aitd June 
30, 1914, in cooptiJtiun with tlu- U.S. 
Dtipartnifot of Ag r I (Mj 1 f o re . J. Clark 
BalKird, Vice PieWiltnt an-l Dir*-. cor, 
Kxtension Sfrvl,e, Ut ili Star** Un l v*_>rs I ty . 
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Caadoo: ULV Malathion and Scvin may spot the 
finish of some cars. Remove their, from spray area or 
place m garage during ti:c spraying operation. Wash 
accidently exposed automobiles immediately with 
water plus detergents. 

CONTROUINC MOSQUITOES INDOORS 

Mosquitoes m the home can be killed using any 
good household spray that i& iold for controllmg fly- 
ing insects indoors. Aerosol bombs containing Mala 
thion, Methoxychlor, DDVP (Vapona), or Syner- 
gizcd Pyrethrins are all effecuve. Use these materia'- 
as directed on the label. 

Another device which is very effective for use in 
home barns, poultry units, and other trcas where 
mosquitoes are a problem is the DDVP (Vapona) 
slow release resin strip. Used as dircaed on the label, 
hanging one standard sized strip for each 1000 cubic 
feet of space. Observe all label precautions and use 
only according to label instructions. 



tf^ELUNTS 

For outdoor activitv, repcllants arc probably the 
best protection against mosquito bites. Repcllants will 
afford protection from 1 to 5 hours, depending on the 
amount of perspiration, skin rubbmg, temperature, 
and abundance of mosquitoes. It is necessary to cover 
the skin areas o be protected evenly with repcllant 
materials as mosquitoes are quick to find untreated 
areas. Some repcllants sold for direct applicauon to 
humans are Dcct (diethyltoluamide), ethyl hexaned- 
iol, dimethyl phthalate, and dimethyl carbate. These 
materials may be purchased alone or in various mix- 
tures. Applications can be made to clothing as well 
as expoied skin areas. However, they should not be 
used around the eyes, nose, or lips. Follow all label 
directions in their use. 

Use uf a tftde nime ikio imply emlofteroent ot out pfodurt over 
ttftucher. 



FOLLOW ALL LABEL PRECAUTIONS WHEN USING INSECTICIDES. DO NOT APPLY INSEai- 
GDE? OvIr O^ NEAR STREaSs or PONDS WHERE FISH OR OTHER WILDLIFE MIGHT BE 
ENDANGERED. 



o 
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Mosquito Control in and Around Homes and Farmsteads 



FS 444 



Wiync L. Bcrndt, Extension Poactde Spcwutix 
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Mosquito control is ncccssarv because of health, 
recreational, and economic reasons. This msccr has 
plagued man for centuries, causing irritation and 
spreading disease among both man and animals. En- 
cephalitis is one of the diseases mosquitoes spread. 
Annoyance by mosquitoes causes livestock to lose 
weight and reduces milk producuon. Although other 
type^ occur in South Dakou, the most abundant 
species arc Acdes i/cxans^ and Cdex tarsalis. 

UPI CYOI AND UIIOINO HAIITS 

Mosquitoes breed during the spring and summer 
months m the Northern plains. The primary pre- 
requisite for their reproducuon is water. This insect 
passes dirough four suges, three of which a.'^^ in 
water: (1) the egg; (2) die larvae or wiggletail; (3) 
the pupa or tumbler; (4) the winged adult. 

Female mosquitoes lay their eggs either on water, 
at tho edge of water or, in other cases, on dry soil 
which has previously been flooded. The larvae which 
emerge from the eggs are strictly aquatic and cannot 
exist out of water. This suge usually lasts 10 days to 2 
weeks depending on the temperature. The pupa or 
tumbler suge usually lasts about 3 Jays depending on 
existing temperatures. Length of the adult stage is 
variable, with some species hibernating through the 
wuiter. Life span of the adult is usually 4 to 6 weeks. 
Only female mosquitoes bite and take a blood meal. 
Male tnotquitocs do not have mouthparts suited to 
piercing, hence dicy are not blood suckers. They feed 
on nectar and plant juices. 

COHTlCi - KJMINATION Of MHOINO SITIS 

The first and 'most impoaant control efforts 
should be directed toward elimination of potential 
breeding sites. Mosquito eggs cannot hatch nor can 
the larvae develop unless standing water is present. 
Where poiiibie and practical: 
•Remove all unnecessary, temporary water contain- 
crs« 

•Flatten or dispose of tin cans, glass jars, or other 
containers. 

•Burn or remove oltl rircs that may collect water 

• Placf -r^ht uo\rr< '>vrr cisterns. rrssponU. ^cpt'c 
ranks, hfc barrels, rain barrels, ind tub^ -.vhcrc 
water is stored. 

•Eliminate tree holct bv riiiing with concrete. 

• Emptv and wash bird baths weekly, 
•check ram gutters fur standing water 
•Remove water from Hat roofs after rainfall 
•r)ra:n -ir Hil -.n stagnant pools anJ Avampv 

If pools or lagoons cannot be drained or hllcd. appiv 



a suitable chemical treatment for mosquito larval 
control. 

•Examine flower pots or planters around the prem- 
ises for accumulated standing water where mos- 
quitoes might breed. 

•check fish bowls and aquinums periodically for 
mosquito larvae 

•Check around animal watering troughs on the 
farmsteads for standing water. 

OUTDOOt CONTKOi OF AOUIT MOSQUITOES 

In addition to the elimination of breeding sites, 
adult mosquito control may also be necessary to keep 
mosquito populations below irritating levels. Even 
though all breeding sites are eliminated in an area, 
some adults will migrate in from adjacent areas. 
Where adult control is desired around the home, keep 
all weeds and grass cut and apply a residual spray. 
Residual Sprsys Recommended for Adult Mo«iuito 
^ Control Outside Homes 
Iw tcct icide FonnabckNi 
MaUthion 2% spray — dilute 50-57% emubifi- 

( Premium Grade) able concentrate 1 pan to 28 parts ot 
water 

or 

4^^^ dust ^ apply to gardens, lawns, 
Hower beds, and shrubs 
Carbaryl (Sevin) I lb. actual (li5 lbs. 80«;) wetubic 
powder in 100 galioni water or 2 
tal>lespoons of 80^4 wettable powder 
in I galbn of water 

Thoroughly spray to the point of run-off lower 
limbs of shade trees, shrubbery, flower beds, grass, 
and shaded areas around buildings where mosquitoes 
congregate. For best resula spray in the evening 
when mosquitoes are active, usually from 15 minutes 
before sunset to 1 14 hours after sunset. Repeat appli- 
cation every 7-14 days as needeiJ. 

Nocc: Sevin insecticide sprays may injure Boston 
ivy and should not be used on this ornamental plant. 
Follow all label directions when using these insecti- 
cides. 

For control around farmsteads, parks, golf courses, 
and picnic i^rounds, aerial >pravs of ULV* Malathion 
at h ro ^ ounces or ULV* Naleil (Dihrom) ,it 1 ounce 
actual per acre or Scvtn applied bv air at chrcc-fourcii 
pound active per acre as a conventional sprav arc verv 
rffccr!\r \pply direcfh n».er rhe fnTnT^trad ind id 
lacent land ro cover a 25- to -KJ-acre area. 

Dairv rarrle cannot br ^prav^d dirrcrlv wirh Mill* 
thion t)r Sevin and should be conrined to the barn 
durinif rhr actual sprav operation Thev mav he turn- 
^d '>r> 'he Treated jr^n<; !mmediJt*M» .it'rr <prj' :r ' 
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WHAT M CAN DO 



m individual resident can do hore 
ro control hosquitoes around his own 
flome than all other methods com- 
/bIned. 

PROPER MAINTENANCE of your property 
)s the first step. All trash and 
refuse that could contain water 
^should be ellmlrtated. Gutters 
, should be cleaned to ensure proper 
drainage. The property should be 
adequately graded and drained^ to 
prevent any accumulation of stag- 
nant water. Weeds shouid be kept 
under control . 

CHEMICAL CONTROL of mosquitoes Is 
safer and more effective when dene 
by an Individual, rather than by the 
the coimunlty. A fog or mist with 
a Pyrethan base should be used for 
quick killing action. A water-solu- 
ble malathlon or sevin spray Is also 
recommended for spraying around 
shrubs and flowers, under eves, and 
along feftces and other areas where 
mosqultqcs tend to roost. This 
should fee done on a weekly basis 
during /per lods of high Infestation. 
Be sur^ to follow the directions on 
the l^bel for any Insecticide used . 

AFTER YOU HAVE dona all you can to 
keep/ down the number of mosquitoes 
on your property, you can protect 
yourself against the ones that re- 
ma ih by being sure your home ts ade- 
quately screened, by wearing protec- 
^l^9^ie clothing, and by using mosquito 
tKJL which is quite effective. 



DO YOUR PART 



HELP KEEP THE MOSQUITOES OUT 
OF OUR COMMUNITIES THIS SUMMER I 



We Need 



TR I -COUNTY DISTRICT HEALTH DEPARTMENT 

ADAHS CITY OFFICE 

4301 East 72nd Avenue 
Adams City, 80022 
288-6816 

AURORA OFFICE 

Altura Plaza, Suite 309 
15400 East llith Place 
Aurora, SOOII 
3<il-9370 

BRIGHTON OFFICE 
1895 Egbert 
Brighton, 8O6OI 
659i8335j 

CASTLE ROCK f^FFjcE 

502 Third, Pi 0. Box 670 
Castle Rock, 80I04 
688-5 1 '^S 

ENGLEUOOD OFFICE 

<i857 South Broadway 
Englewood, SOIIO 
76I-I3'i0 

SHERIDAN OFFICE 
3265 Wast Girard 
Englewood, SOIIO 
761-0383 

WEST ADAHS OFFICE 

Turnpike Towers, Suite 'lOl 
7<i/5 Dakin Street 
Oenvec, 80221 
<i28-85^3 



YOUR Help 




to Control 
Mosquitoes 
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THE MOSQUITO PRObLtM 



HOW MOSQUITOES MULTIPLY 



^V.^yON£-KM0WS only too %^ 11 liow 
much dlscarfort a mosquito bite can 
cause* This irritation Is produced 
by a small amount of liquid that 
the mosquito injects under the 
skin when It bites. 



FOUR SPECIES of mosqultces axlst^ In 
this area of Colorado: Aedes do jiallj^ i 
Acdes nlqromacuHs , fii£jiaa!lfiJl^ail4t »^*^f 
Cujex ^arsalls . All of them begin 
l!fe as an egg, which can often sur- 
vive drying and cold, and wf^lch may 
lay dormant for more than a year. 



ONLY FEMALE mt^squitoes bite humans 
and animals. Kales live on plant 
juices, v/hlch are also eaten by fe- 
males v/hen blood Is not available. 



UNDER PROPER conditions, the egg hat- 
ches In two or three days Into a 
larva, which Is aquatic, but roust 
breathe air. The larval stage lasts 
from four to ten days, after which 
the larva pupates and hatches in a 
very short time Into a winged adult. 



MOSQUITOES HAVE long been known as 
carriers of diseases, such as mal ' 
aria, yellow fever, and encephall*- 
tis. Outbreaks of riiosqui to- borne 
encephalitis have been known to 
occur In Colorado. Although the 
number of mosquitoes has not de- 
creased significantly, much pro- 
gress has been made In controlling 
the diseases they carry, through 
increased knowledge and effective 
control of certain species. 



MOSQUITOES CAN breed In very small 
are«js of water. Including tin cans, 
old tires, drain t»'oughs» etc. Large 
and deep bodies of water are usually 
nr^. good mosqulto-breeding areas, be- 
cause of the action of fish and waves. 
Mosquito larvae cannot survive with- 
out still water or protection from 
vegetation* 
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HOW MOSGJITOES ARE CONTROLLED 



THE MOST EFFECTIVE means of control- 
ling mosquitoes Is the elimiitatlon of 
breeding areas through drainage. If 
this Is Impossible, ,oI I can be ap- ^ 
plied to the surface of small, stag-- 
nant ponds, provided there is no dan- 
ger of water pollution. The oil 
blocks the air breathing tubes of the 
larvae, wiilch will die if they can- 
not get air. Chemical larvlcides, 
such as Baytex, are also available, 
but they must be used with caution, 
since th^/ could have an effect 
on other wi Idl Ife. 

FISH THAT FEED on mosquito larvae, 
such as GambusIa afflns O'pot bel- 
lied mlnows")» are sometimes used 
In mosquito control. Other natural 
enemies of mosquito laivae include 
some aquatic Insects, such as dra- 
gon fly larvae. 

CONTROLLING ADULT mosquitoes Is muc* 
more difficult than controlling thj 
larvae, because they cover a much 
larger area and are not water-bound. 
Fogging and spraying have been used 
lu large areas, but they only 
20% effective under Ideal conditions, 
whTch seldom exist. This method Is 
undesirable in any &a$e, because the 
Insecticide could have harmful effects 
on humans or other animals. 

ADULT MOSQUITOES have several natu- 
ral enemies, including birds, bats, 
and dragon f I les. 



I r. e . . rr. ^ u n t 'i r. 



. i.':e an area res'. urce survey m -^ne :r both of tne foilowinr wavs 
: D iet;r"*.ir*o *:.;e .unt i^t" r.oney, vcljnteer tir.'^*, e:uir.ment on s..Grt 



i .e ito""3 :n :i Jurvey of .-eoi^i^ 
rr:: o-erati.ns/ '^^roy^ct II-n.5>« 



ana .tucines,.e£ 



e tne telecnt^ne coo.^ and local 'directories to locate and 
^'imate resources available fron: 

City, County, Jtate and Federal .-itrencies in tne area 

^ater and drama^^e districts 

Jivic service clubs 

d, Farnp. and Bu3-'ness associations 

educational and Youth CluDs 

f« /olunteer organizations 

rlannin^; associati ons 

'.eiical ana Vot-^rin? / aG30Ciati:ns 

H'^creational ana Jportmir: Clubs 

Arr icu-L tur al caemical applicators (air and t^round) 
i*'St control operators 

idacational inctituticn faculty and students 

-uclxc relations firnis: newspaper, raaio, TV, oillboard 

.-tner individuals or groups who may have an interest in 
Tios'iuitoes or have equipment useable for mosquito mana^^er.ent 
sucn as neavy equipment schools and Reserve Units, 

^rorare a report for your st^Hy s.rea on one or more of tne following: 

a, .re possible annual rate of funding for mosquito .nanarenent 

Crs-anizations interested in mosquito control 

Cupport from an interested person, prroup or firm 

tQTr..oas mtereote^; in participating m mosquito nanapjer.ent 

e luiLTient available for difficult and lar^^e area control 
:'L-^r^ti -3 includm.'- cleaMn^.: up w^ter holding trasn. 
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e^ect -.r.o t7;.e ol 



a r . r r 1 a : e ! . r t : . o r e v e r 1 1 



. u o 1 ^ c '? : u c a 1 V n 1 • a f i e 1 3 

1 c V * y J 3 s 1 3 1 a nc e :' . r p r i v -a : e c v n r ' 1 o pe r . 1 1 o 
. 1 on" unity re3':or,se co *.ri/a*:e re^iest lor control 
•^I-*3 ru::lic a.-e:icy rrorram ^i^r. -rivate a35iG*:ance 
; 1 fullv funaea ''.uoiic arer.cv nror:r:i*n 



^el.ect t.;e lvCa*:ion of pro^rrar: Tiana^^e.T.e t c:na records center; 

'J. /ol^nteer cooramator (Figure 11 ) 

n. :art*ti.T.e positi-.n for comnunity ^^esident 

c. Jity or county employee or official 

i. v.r'^^anized .T.osquito district r.ana.;er 

^et-^^r'nine tre aura t ion o-f active prof^ram .^anarement: 

a Mosqui to season 

b, oumr.er job 

c. ^chcol year 
L ?ill year 



^^e -.^TTii -^f^ ^ re r.ain tynes of breedmf^ sites ana pest species tnat 
will influer.ce tne pro, ram control options- 



>.r^e imfT oite ^y^e^ 

u. oprmg flood ln^7; 

i'Tps ana marsnes 
c. Fl^.dm,-:; irrigation 
a. 'Jity sewers and drams 

e. free holes 

f. Junk aaa containers 



r est opecies 
Aedes 



>.7enerati> ns/ lear 
one to several 



a. 

t-Yeparf} a report on your study area relatinr; what is <nown of the 
a- if factors to the resources available for your house let, city 
bi.ocK, farm, co.T.nunity, city, or county. 



t ro ^ec ti 



:.mcle toa: 



(oi.-ned) 
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AMCA NEWS LETTER 

AMERICAN MOSQUITO CONTROL ASSOCIATION 

^545EAST5HIELDS AVENUE.PIESNO.CA93727 TEL 209'292-53?9 
P'jbiiiKen o( MOSQUITO NE>X'S. MOSQUITO SYSTEMATICS. SPECIAL BULLETINS 



AMCA POLICY STATEMENT ON MOSQUITO CONTROL 

The following AMCA Policy Statement was adopted by the Board of Directors on 
April 8, 1979 and supercedes all earlier drafts. 

The American Mosquito Control Association advocates management of mosquito 
populations, when and where necessary, by means of integrated programs 
designed to benefit or to have minimal adverse effects on people, w. .jlife, 
and the envyonmcnt. This integrated pest management policy recognizes that 
fncsquito populations cannot always be eliminated but often must be suppressed 
to tolerable levels for the well-being of humans, dpmestic animals, and wild- 
life, and that setection of scienti f ica ny sound suppression methods must be 
based on consideration of what is ecologically and economically in the long- 
term best interest of mankind. The following principles are advocated: 

1. Mosquito control measures should be undertaken only when there is 
adequate justification, based upon surveillance data. 

2. Integrated mosquito management programs should be tailored to the 
needs and requirements of the local situation. The combination of methods for 
mosquito control should be chosen after careful consideration of the efficacy, 
ecological effects and costs versus benefits of the various options, including 
public education, legal action, natural and biological control, elimination f 
breeding sources, and insecticide apol ications . 

3. ^squito breeding sources whether natural or created by human activity 
should be altered in such a manner as to cause the least undesirable impact 

on the environment. ^ 

4. Insecticides and aopTtcatlon methods should be used in the most effi- 
cient and least hazardous manner, in accordance with all applicable laws and 
regulations and available scientific data. The registered label requirements 
for insecticides should be followed. When choices are Available among effec- 
tive insecticides, those offering the least hazurd to non-target organisms 
should be used. Insecticides should be chosen and used in a manner that will 
minimize the developocnt of resistance in the nosqultf, oopulations. 

5. Personnel Involved in mosquito manaoement orograms should be properly 
trained and suoervised, and certified in accordance with relevant laws and 
regulations, aid should keep current with improvements in management tech- 
niques through continuing education dnd/or tralnino programs. 



Fi^?:urc , AMCA Policy Statement on r.osquito Control 
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CHECK I 1ST FOR A COOPERATIVE COMI-fUNITY MOSQUITO REDUCTION PROGRAM 

I. Mapping 

A. Large area program map (on one sheet) with sufficient detail to 
draw in the boundaries of: 

1. Protected area - that area in which a minimal mosquito 

population is desired. 

2. Barrier zone - that area around the protected area (about 

1 mile across) in-which control operations 
are carried out in normal years^ 

3. Outlying area - major breeding areas beyond the barrier 

zone and areas that are in neighboring 
cckitrol programs . 

B. Small area control maps (one sheet per k section, P inches to the 
half mile) on which to plot survey results and control operations. 

II . Adult Survey 

A. Landing rates, biting collections, and light trapping. 

B. netermine: 1. Density and species of pest populations 

2. Community tolerance threshold 

3. Effectiveness of control operations 

4. Breeding areas 

III. Larval Survey (number of wigglers per dipper of water) 

A. Identify actual breeding sites and plot on small area control maps. 

B. Classify breeding sites for "ype of control and priority of control. 

IV. Control Program Management 

A. Coordinator of volunteers, maps, and records 

6. Liaison with a state or regional mosquito authority. 

C. Individual owners responsible for small breeding sites 

D. Large breeding areas require: 

1. Cost estimates for possible control options; 

a. water management 

b. drain, fill, or deepen 

c . mosqu ito fish 

d . larvic iding 

e. ddulticiding 

2. Co3t sharing of cjr.rol -I'.h ^.^--(rs. 

3. city, county or contr;jct-ed pro^r.ini op^^rjti'on. 
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^r^ -CI l.-^.^a .^i^z .lul^etins and ^rjup .'ro.^ect status :<eportG 

.iinenever -ore -i.-.an a f-^w people are mv^l/ed in an enzeri^vxse tne 
ne«- -'or co vrdmat i;;.;; tr.eir efforts ar.d f^r '::ainfiinir.;^ a nistory of 
iccr . i3:.r.ent.:> rev-ii — 2 recordij, curr^n*:, accurate records inciuain;- 
^ee.<.y, -eaj-v-.a^ ar.d annual sum-narieo • ^^.jtrioution 13 by newspaper, 
r*ii:, :., Tail a:.^ oulletm board. It^rns and re^jular ::e rartr^ents m 
Twjjuit:) r.ar.a,;e'"o nt julleLias ana reports are: 

a. Larval survey results 

u« .-idult T.os'^/aitc survey results 

c. control suf^.jesticns for residents, far:::s, and businesses 

d. <i<eather ana water conditions 

€• iios'juito outloOK for tne next week 

f* Volunteer duty assignments and coordination meetings 

^« Cr.^anizational news 

h. Mana,7efflent decision meetings on specific sites in wnich at least 
one person is present for eacn type of interest in the site. 

1. Chan-^es m boundaries of control areas 

r> rji':.r.ent needs f^r specific projectc 

k. Contributions of time, equipment, space, .upplies ana funds 

1. creeim,^- re-^uction projects by inaiviauals, farms, ^na businesses 

■n, Jomnents by arencies; Extension o-rvice, C.unty Health Officer, 

estate ^nton-iOlorisl, otate Health Cffice 

^n S-'^ oy 11 inch sneet folded m half produces a four page 
::ul.etin. The 5>f by b> men pares are a nice size for short articles 
in^ r.^ticeb. .he two center pa^^es can also be used for a map. 

rro ;ec ts c urn pie ted ; 

1. *rot-? a news item 
on local mosTuitoes 

^. Arranged witn local 

T.edia for distribution 
of roG-iuito re- orts 

>• ..e^i^-ned 1 nf^w6 culletm 

^ • ^ ' e *■ ^ T'^ : . c e t ^ r 

<■ ^ • ^ ^ ^ ^ . 



(oi.:aed) 



t --r re-urt t^tl- ^ite 



lana-'f^r , teacn 
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^ft-^r a coxn unity cl^m uc of da\\;i"'.e cnos'.u^:^ nidm-' places an:i o: 
Water cor.t i miri^rj unrc und utr*er s-na^l ^rea sr^ie'iing sites, wnat -''jT.ai.is 
are tr.e larre or difficult cree^in:; sites. ly-ici^ily there are jl nu.rber 
^f ways to reduce or ; re vent oreeair.r for eacn cite. r.oere is no or.e 
oect o':ti:.n all sites. Tne best O'ti'^n for a particular site is tr.e 

.ne *:..at iz effective, is politically and environmentally ossicle ana 
: .r ^r.xcn e:;jipnent and funds are availacle -r can be arranjred. 

.'osquito larae require calm, protected, sr.nllow, fish-free water. 
.-'Ic d water r^osquito eg.':s require flooa:n^ to hatch. Ferr.ale r.osauitvos 
re :uire duytime niding places and blood to proiuce ergs. Remove any of 
tnese factors eliminates nosquitJes. For eacn site consiaer tne costs 
possiole op'^ione including the following: 

1 . A^ate^ "^anazefnent 

a . ove r flood ponds early n the year and no Id tne level steady or 
receding tnereaf ter to prevent ^;gg ha tea. 

0, Hold irrigatioi: water on fields for a time less than that needed 
for larval development to be completed. 

c. Nimtain aitches and drains to prevent breedinr in vegetation 
alvn^: tne sides, in tn> oottom wnen ^ne flow is cut off, or m 
sor^-y areas due to leaks in the system. 

^- ^r^m, fill or deepen 

a. -.n entire site nay be drained (cr orevent water from enterin.^) 
or iilled or deepened, to support fish, witn clean ban^s. 

0. .1 site T,ay be dAep^ned in one cart. Tne soil re^ncvea is used as 
fill m another part. Tne deepened part serves as a drain 
tne rerramder. This metnod improves wildlife production by 
providing a ^rreater variety of habitats in tne ar<?a. 

c. An alternate use of the site may be possible wnich will perform 
tne above m tne process o: development (asphalt and Sa..-reteM. 
N OS qui to ^r'^dators 

a. Improve the site so native fish can survive. 

D. JtocK with mosquito fish, }ambusia af finis . If tnis fisn will 

not overwinter, tne cost cf restocking must be considered. 
Larvicidinp: with weekly larval counts 

a, Iniividual site treatment by hand or ground equi..Tnent 
r. L^r-e area ^r^at.-nent by ground zr aeri^il equip^nent 
' ^ ' " - '^ A/-.th ^aa^:.tj contrjl c^^un^^ .r ooIiecti.no 

'--^ ' - *- - — ' w^^er-j ..iL^:. .r .-?o'.r ^ .it OG 
a rreoiriptiun treatrent for s-eoi 1 o'lt'iccr e-'ert's 

1. lerort --n b^st o-ti ns for "x ^-.e:>j. oi,e. 
_ • " ^r ,.-' *».^iy. 

-"iio^ la.-ousiJ af : ini 3 , releaoe n smn^, an: -^on: tor. 
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t'?a'::.er , l-'icier , r aront 
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.To ect JoGt onarinr; :f ^r-^e xir.r J i *:e .redaction ^it:. landowner 

Lai.u:;wner3 nave an oblirciti'.n tc tr.e ':u3lic to r.ct let ^:.'::ir 
nrc',erty ::)ecorr.e a r.uisance cr a source naioance, The puo^ic r.a3 an 
o .i.-iti.n to Itself to aaort t:.Coe ret-cds of r.csvJito control tr.at are 
on /ir'.n.'^er.t'-lly n^ ^na tnat will :n tne Ijv.^t^ run be the leact cootly. 
^.-n -letnoi: norr.ally corst a .-reat d-al -ore tne firr.t years tn^n anr.ukl 
.:.ort terr. options ana mucn leoj tnerearter* ^r.en it is m tne best 
interest :f tr.e ^r.tire community, m^-l icunp; tne owner, to carry out an 
ex::ensive r.er-nanent control operation, cost snarinr is a possicle 
solutijn for payin*; tne bills. 

^5. Jelect a site where water iuana^^er.ent , dram-f ill-or-deepen, or fish 
are considered appropriate aetnoas of reducmjr breeding* (?• II-D.^)* 

find w:.o owns tne site and the land around it that may >^e affected 
by envirorjnental r.odif ications carried out on tne breeding site. 

3. Prepare a map of all possible affected areas. CwnersniL -aps are 
available at some Danks, title companies, real estate offices and 
county court nouse recorder's offices, 

^. Determine^ wno all have an interest in the lana: owners, renters', 
city, county, nignway, railroaa, potential develocers^ wild liie 
conr...sr,ions, parKS service, Corp of Knrineers and' other a-encies* 
(Trie more tne better, see rro below.) 

>• l^eveiop a preliminary bud:et for specific worK nceaea to correct zr.e 
breeding site such as; 

i- cor>t -.f ins*:^llir.' a new water control rate 
D. cost per foot of drainage a: tch 

c. cost per ncur for deepenin- and noars estir^aten to do tne jub 

o. determine tne oenefits of the operation to ee^cr. interestea ^arty and 
ail rers.ns living within mosquito flirnt ran:-e (N to 1-5 r.iles)* 
A.:i3:^^n tne cost in tne same ratio as tne benefits* 
LeterTine the ability of eaoh party to pay the above cost. 
Heas3i.-n the cost on a most reasonable ba^is as of this date > 

Jiscuss the Pi in with each type of interest individually followed by 
a >int meeting if indicated. 

^ ^eriew stera 2 - 1C annually until tne source is controlled. 

?^or a lar- e area, each of the above steps is a si^^nificant cro ect 
it .r.e ,rds are r.amt.ined by a resr.onsible oerson or office/ Tor 
G-iax.-r areas, :o-e tnan one otep snoul i ce -rouren for a rr^ «ct 
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::.e Tiiin f-iriction o: a control district T.ana-^^r usea tc ce the 
oo^riir.at or* Cs>r.trol cr:^r3iti .r.c un^i listnct ezplzye^-s. !'0w it i 
".o ne.'otiate lur-e are^ oree iiri.; 3ite relucti-.n wit:i landowners, -ul^ic 
relativr.c, ana puolic eaucation for rr.e control o: 5.r.ail breeain;r si tes 
Joor;inat.on now mcluaes tn^ control operations of individuals, larr.s, 
ou3ine..3 rirr.s, and cor. .unity-si iritea volunteers. Ihis is a 12 r.ontn 
year ,00 ti-eatm^ causes ratner tnan sy.r.ptoms. Kany of tne sa».ie 
activities are mvolvea m organizir*g ana m maintainm*^ a aistrict 1: 
tne district -nana^^er^ent evolves fro-i: witnin tne community. 

1. lelect in mt^ri.'^ program coordinator (II-D.3) 

2. Lctain basic information by all or nost of the foll:win^ projects: 

a. Control district area 

b. Human attitudes toward the pest population (II-A,3) 

c. opecies of pest mosquitoes (11-3,2) 

d. Ti.e size and duration of the pest population (II-B,5) 

e. The relative size and location of breeding sites 
to the protected area (II-C.2/ 

f. listL-nate of comr.unity resources (I1-D.2) 

..;e udvice of available autnorities ^I-A, ^, C, and^L; 

5. Develop a leaflet on the need for an organized aistrict based on 
.•nore tnan one of the above infornation projects (II-D.1), 

rrepare a s^eacn on tne aav:intages of an or^^" to:I district basea 
^n .-vmeric^n *:osquito "ontrol Association oulletm 

Im hire a professionally trained nianager full tinie or snare with 
another district or duties. 

N.axinize the stability and long tjrm control options by giving the 
program an maependent tax base as an organized district 
mcorcorated under state law m states where enabling legislation 
nas been passed. 

^ Eacn step is a project in itself and often can be subdivided to 
niatch local conditiors. The sequence is only a sugc^estion. 

rrojects ccrroleted: 



i Jirned) 



HpplicaM^n and £qui:, merit 



.-rr>rs m ap .ici'i^n result ootn ir. i^ilure f expect^M cjntirol 
^v.x .n '.azario to neil:n jv.i t:.- environ-en*- . 'njor sources error 
ire 'o.r :ili-ri-i.n o n:ent -.a f-.il^-e aamtain c ai i cr'i 1 1 -r; . 

> t ^ . - r 1 1 ^ :.r. ;oIves two ste -^5 : 



■ . ^eter-inm.: aow r.uc:; material ig ie^iyoreu -er ur.i^ area (-all-^ns or 
r^^r.'ij. acre or 3';u..re foot). At ti.res t.MG is converted into a 

unit of tir.G voz/Tiin; or of distance oz/-iile ) . 

.^Lculatm^ the amou'nt of product to add to the spray tank to ooHam 
tne lesired rate of application of active ingredient by following 
tne label directions. (Granules used for larviciding are ready to 
use as T-urcn^aed so no calculation is needed.) 

Activities m which calibration is important ar e : 
1. The rate of travel (Project II-D.7a) 

d. Kstimating the size of an area to be treated (:i-:>.7b) 

:ne rate of application by area, tixe, or distance (JI-D.7c) 

^. Si.'Tiulati^n of practical application proble^^s ai-D.7d) 
a. unifor-r droplet size 

h. unif.rn distributi.n of drop^et^? and granules 
c. uniform pattern and Gwatn overlap 
• Supervision of contracted application v:i-L.7e) 
I'etectm^ inversion conditions - -.-^ 

^ recora of tne. total amount of imtenil ased divided by t-p total 
area treated yielus tne avera.:e rate of anolication and mdica^-s if 
ca.iorati_n wa3 maintained. It does not proviae an maication of the 
^ni.or-3ity of the application. A control failure can occur f i o.-n the 
non-unifors application of the required dosage. Surviving mosquitoes 
-ire an inaication of the problem but not a confirmation. 

lo deterTiine the uniformity of a treatment, the conclusion nust be 
based on more t.ian one sample. The treatment must be divided into 
sever il sections or areas from which multirle samples are taKen. 

r.-.fl c^llbratlon process can be repeated several ti.r.es or the 
records of a number of apolicaticns averaged to esti.r.ate the true ra^e 
o. an .icati.n. This is the nonal procedure for control operat ons. 
-n- rrac.ice nas serious limitations witn new ccntroi materials that 
-.ua. ne i^r.^ea uniformly for pruu^r xe.-.alu («atnDurn et al l""^;. 



"1 .s Cilicrati.n revuir^'-G the use of 3. —-in statistic: 



C n <^ -^'f>y- 



c A i t r i : 1 n 



r r a 1 1 r r 



^^r?:.ce ; 
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Project II-D.7a Calibrating the Rate of Travel 

Both tne average rate of travel ana the uniformity of the rate of trave^ 
oan be oDtamea by using a .Tieasured course for walking (running, bicycling) 
jt driving at 5 to 1 5 sTiiles per hour. 

Average rate ; (as most applicators caliDrate the rate of travel) 

a. Measure the aistance between two reference points at least 
50 seconds apart, 

b. Record the times to travel the distance both ways with applicator, 

c. Average the two times (feet/second or minute or meters/sec or min), 

See Part III before doing the following project - 

2. Uniformity of rate : (and as a result, uniformity of application rate) 

a. Measure the distance between two reference /^V-^H^V'^W*?^ 
points as above, or better, measure equal ^ 
distances between reference points set out on /-v.L/'^v 
a course with 4 or more legs over typical terrain, (j) {^/""^ 

b. Record the times needed to travel each leg of the course, 

c. Calculate the Standard Deviation (Project III-A,5a), 

d. Aoout 6a% of the time the rate of travel (application rate) for a 
leg of the course is expected to fall within the ran^ of ± 1 SI) 
Which 13 Within _i_J> of the mean.* ^^^^^^ ^ccxjj. . ^ , 7 

e. Calculate the Standard Error of the mean (average) and the 9596 
Confidence Limits (Project III-A.3b). 

^ TT (jcy z^i . 1.1) 

f. About 959b of the time the average rate of travel (application rate) 
for the course is expected to fall within ^ % of the mean,* 

^^g. Verify the above calculations, ' ^ 

♦Assuming a uniform rate o** product discharge and distribution from applicator, 

Compaxe the performance of aifferent persons or of the same person at 
different times (days) on the course using the research designs in Part III, 




Project 


Example Conditions 




Replace With 




I1I-A.4D 


Sites and counts 


Person 


and times for each leg 






[lit*''^ am t.T.e blocks 




ard le^ 




iII-A .4d 


Sites, tim^ blocK and 


person ^^rs^n 


, leg ani le£ sequence 




iii-A.ap 


Site, year, and we.^K 


Person 


, davj^ and leg 




Projects c 


-moleted : 


(Signed) 







report title date manager, teacher, leader, parent 



'J 



1 



?ro,.ect II-D. rt S9tlala^ing tne 3i7.e of \he Area Treated 

Application IS #^nerall/ niaae to irrei^a^ar areas ana often only to 
portions of an area tnat can oe measurea on aerial pr.otos or maps. Such 
areas -nust be estimated by the applicator or the apclicator must learn to use 
a 'onifom rate of apolication. A commcn neans of estimating the size of aun 
area is to step it off prior to or during tne aprlication. The auioimt of 
nateria^ asea diviaed by tne area will yie*.a the average application rate. 

Lt:rngtn of step ; (%q is generally done) 

a. Step off twenty steps of the lengtn used in field work. 
D. Measure the distance traveled. 

c. Divide the distance traveled by the number of steps. 

a. Express results as ft/step or m/step and as steps/100 ft. 



See Part III before doing the following project - 

2. Unifoimity of step ; (and as a result, uniformity of application rate) 
a. 3et out a course as m project II-D«7a. 
b» Measure the distancK^traveled on each leg with 20 steps. 

c. Calculate the Standard Deviation (Project III-A..5a). 

. About bd% of the time the length covered (application rate) on a 
leg of the course is expected to fall within the range of ± 1 SL 
wnich IS within V 36 of the mean.* 

^ e. Calculate the Standard Error of the mean (average) and the 5596 
Confidence Limits (Project III-A.5b)4 

f. About 95:?tj of the time the average length covered (application rate) 
on the course is expected to fall within 5 % of the mean.* 

g. Verify tne aDove calculations. — ' l- 

* Assunimg as m project II-D«7a and that the width of swath is uniform. 
Under actual working conditions even greater variation can be expected than 
in the examples in projects 7a, b, and c. This can be confirmed by 
ca^ lorating under actual field conditions, Cne person times and recoras as 
tne otner maxes tne applications. Periooicaiiy the amount of product used 
[ir :o..-^ct^'l m ^ontain^^s) i.s r.easured or -/eirned and recoraed. .vere ^9 

' - i:-:."^-:" ^n- --.rr'-t arr .cit. Ti\e , ir.^- 1 .^a^,- r'u.^e ^c^l:. 
:r-rr f ^ n ^ . . U or :i, 7 fold ran#ce uci:;^ ^ar.w»:n;3 (or rice). 

\r. ^jt ^0 Ic' . ; (aI^o cuuiDare p^-^rt onaaTiCos as in project il-j.^'aj 



rei'i^-'t lit*:? ^.an<-iger, ^eacr'^r, ^^^aaer, carer.: 



Project II-D."c Calibrating Apolication iaie oy Area, Time and Distance 

^'i.ere tne area can be accurately nieasurea, tne ano'vint of T.aterial used 
ii'/i'iea cy trie area yielas tne rate of aocl^caticn. The rate of aDplicati:n 
13 ofteri easier t:: use wnen oasea on tir.e or listance, ratner tran on ar^a, 
:'or ^rrei^u.ar cre-^ding sites for cotn ',5-rour.a arc aerial worK. 

Application rate of ^anules ; (as .3 ^^nt.-rally acne) 

a. Apply ^anulei: over measured course at a ur.iforiTi rate of travel. 

e:. .leccra tne amount ujea ana the tifae r'equired. 

c. 1)1 vide tne amcur^t us^a oy tne area for lb/acre . 

'1. Ji/i:ie tr,e araour^t usea oy tne tir.e for It^^.nin or oz/nm.* 

e. Divide tne a-nount usee by tne length of the course for oz/nile.* 

♦ Fzr the swatn wiath, rate of travel, ana application rate m steo c. 

^ ^ee Part III before aoing tne following project 

2. Unifor-nity of application rate of grantiiaLr larviciaes: 

a. P^at out one (or r.ore sets) cf identical containers in the treatnient 
area spaced 1/10 the widtn of the swath including two beyond tne 



Container lay out (lI-D.7d, ^^5) 


.12. 






lao 


swath wiatn 


lar) 



swath limits. Sample four or ^nore applications. 



b. Record tne times required, the total amcunt of r.aterid.1 usea and tne 
amount m e^ch container ner arnli'^^tion. 

2. Diviie the total surface area of a set of containers by the -total 
wei£:ht of granules tney collected m a treatment for the avera^-e 
container rate (lo/acre). A' comparison with the total amount 
applied tc the area (lb/acre) indicates the efficiency of the 
coat^im 's to sample the granules. 

d. petetmine the uniformity of application within the treatment area 
using tne proper research design (Project III-.A.4e). 



Ounces or grams of granules per container 

Replication Distance from path of applicator (spaced 1/10 of swath) V 
or 7 Left side Right side ~^ 



Dupi ication 


546 447 




2 


1 


1 


2 


5 447 


mean 


1 


52 27 


57 


42 


5b 


50 


48 


55 56 55 


58 


2 


74 24 


49 


76 


50 


21 


25 


56 45 56 


47 


? 


49 58 


84 


71 


58 


50 


40 


54 41 52 


50 


A 


15 50 


88 


100 


24 


82 


86 


70 45 56 


59 


5 


95 ^9 


48 


52 


46 


lb 


64 


22 27 46 


52 


oa-T.Di? Tieans* 




bl 






44 


> • 


43 4^ 


AO 



» .i^rol- .aeans ^^r^ Confiaenoe Limits = t 1 ^.^ or of tne "gr ana mean 
?nc random variation m the arrlication was so great tnere are no simificant 
i ffor^^nce-. t)^*-w««^n anv cf the means! <*ere the weiirnta mortality r^.t^^^c, tr^ 
ran^TO y.ill would be from to 100% with the aver-ig^ a faiiur'=^. 

Pro;ect3 comnietPd: (Verify the ANCVA table or do a calibration) 



^ ^ ( C ^grina ) * 

pro.^^^ct ^r recent title , -iate mana^yer, teacher, leader, :)arent 
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Project II-D.Td Simulating Practical Application Problems 

Three factors still challenge applicator's attempts at uniform control: 
1. Uniform droplet size ; Droplets are typically produced by injecting 

a liquid into a stream of rapidly moving air. You pan use a hand spray gun 
•loaded with water and food coloring or make yqur own sprayer from a straw. 





Use good quality white paper for the target area. Measure the largest spot 
and the smallest. Subtract, and divide the range into 5, or more odd-numbered 
classes -of size. Cox it the number of drops in each size class, plot on a 
chart, and determine the percent of drops in each size class. Cube the mean 
diameter of each class and multiply by the number of drops in the class to 
obtain the relative volume. Again determine the percent of volume in each 
class. How, many small droplets could be made from the largest droplet? 

2. Uniform. distributiian of droplets and granuleg ; Because the droplets 
are of different sizes they sort out as they fall. Use a grid over your.. 
drojJlet patterns and count the total number of droplets per vyiit area. Also 
compare the distribution of droplets by theil: size class (Figure 12).^ 

3. Uniform pattern and swath overlap ; The nozzels cn spray bqoms are 
set for an overlapping pattern. The overlap then prodvies an even 
distribution below the boom. The same idea is used by aircraft with each 
swath overlapping the next.. By working an area across the wind, the drift 
from one swath to the next helps insure uniform coverage. Plying across the 
wind also permits a uniform ground speed. 





The problems of distribution and pattern overlap are present in 
calibration project II-D.7c. By adding the particles in container 6 to 5 and 
those in 7 to 4, the effects of overlap are simulated. Rice and 8^ by 1 1 
inch sheets of paper can be\sed indoors to simulate the distribution of 
granules or droplets. The collected rice can either be weighed or just 
counted and eich kernel given-ftn arbitrary wei^t such as 1 gram. 

Use water in a clean boom sprayer and calibrate" each nozzle using the 
research design in project II-D.7c (replace container with nozzle). Collect 
5 one-minute samples from each noszle. 



Pro.iects completed; 



(alKned) 



project or report title 



date manager, teacher, leader, parent 
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Project II-D.7e . Supervision of Contracted Application 

Three areas of quality control exist when using contracted services: 
1 * Preparation of the contract ; 

a. Liability defined and insured. 

b. Performance defined and related to payment, such as: 

Percent rate of kill: 50 60 70 60 90 100 
Percent payment: 0* 25* 50* 75 100 

♦ or reapplication as needed before full pa;,TBent 

2. Application ; Amount of product reported applied to a given ar^a 
related to: invoices or actual monitoring of loading. 

b. Flagging (path) and timing of aerial applicators. 

c. Miles or minutes of application at calibrated rate. 

3. Control ; Percent reduction related to: 

a. Larval or adult surveys or to both, 

b. Preselected Ind^x sites sampled before and after application. 

c. Proper data reduction method for valid conclusions. 

The above quality controls involve considerable ground work to establish 
the justification of treatment In the first place and to Justify payment 
based on treatment effects when treatment is called for. The work is 
justified in that if the treatment is not needed, both money and environmental 
costs are avoided. Also when the application is needed the mosquito 
population will orobably be high, enough to show successful treatme^it when the 
application is made within the limits of the label and good professional 
judgement. ' 

The monitoring of the applied product directly is possible but in 
general is beyond the resources of the community with the exception of 
larviciding granules. 

1. Develop a contract containing performance standards. 

2. Develop a sampling plan: a. to verify the necessity of an application. 

b. to time the application, 

c. to verify that control standards have been - 
met. 

5. Develop an informative announcement (leaflet) for the community including: 

a. The need for applications and the anticipated materials to be used. 

b. How treatments will be made and specifically where. 

c. Approximate times of application (time of day, possible days). 

d. Person to call for additional information. 



Projects completed: 



(Signed) 



Droject or report title date manager, teacner, xeaaer, parent 
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Project II-D.7f Monitoring Weather Factors for Effective Application 

Larvicides are applied by granules and large drops of about the sane size 
(250 microns average diameter). Adulticides are applied as 50 micron droplets 
aerially ^jid as 15 micron droplets from the ground from stjecial ultra low 
volume (ULV) nozzles. 

Larviciding operations are limited by winds over 12-15 i*ph and air 
temperatures over °P. The large particles fail readily to the target area. 

The 50 micron droplets that weigh about 1/125 of a 250 micron droplet 
fall slower and are stibject to additional restrictions. The wind s^io^ild be 
between 5-10 mph, th? air temperature below 32 P, and no temperature inversion. 

The ground ULV 5 micron dropi^s^he optimum size to hit a flying 
mosquito) have about I/36 the volumeof a 50 micron droplet and barely fall at , 
all.' For proper dispersion aflfl residence time in the area the wind should be 
between 1-3 mph, the air temperature below F, and with an inversion. 

Larviciding is done duriTig regular work hours. Aerial ULV adulticiding 
is done in early morning or late afternoon to avoid high temperatures and 
inversioiA. Ground ULV is done during the time of maximum flight activity of 
the pest species, usually from sunset to 2 hours after sunset when inversions 
occur under clear calm skys. Failure to observe the above weather factors as 
in .scheduled routine adulticiding reduces the effectiveness of adulticiding 
operations to public relations events. ^ 

1 Use library references to find out the use o-f dry bulb (air 

temcerature), wet bulb, and black bulb thermometers (both mosauitoes 
and droplets respond to humidity and the radiant temperature). 

2. Use references to define and describe Wind Profile, Temperature Profile or 
Gradient, and Temperature Inversion within 50 ft of the ground. 

3. Obtain a low speed wind gage or air meter. Always average several rerdings. 

4. Detect inversion conditions by mounting 2 thermometers marksd in 0.5 C at 
about five feet and 15-20 feet. Allow time to stabilize. 

Top Thermometer - Bottom Thermometer ^q5 
Stability Ratio = wind as (centimeters/second) squared 

SR of 0.1 or greater = stable inversion for ground ULV 

SR of -0.1 to 0.1 « neutral condition for aerial ULV 

SR of -0.1 or less « unstable conditior for no ULV application 

5. Use daily weather data and maps from the nearest weather station to 
determine lahe average number of days or nights daring a month proper 
oonditions/can be expected for adulticiding in your communi'tjiL, 

6. <ftiat area ckn one ULV machine ^reat in an evening during optimum weather 
conditions if trav-ling 10 mph with one block (264-330 x't) swaths? 

7. What area can a vector control aircraft treat in a day during optimum 
weather conditions in Au^st travelin*? 15G mph wi*:h ft swaths? 



Projects completed: 



( Signed ) 



project or roport title date manager, teacher, leader, oarent 

Reference: Arnstrong, J. A. 1979. ^I-'.ooqui co Hev/s 59(1):10-15. 
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Part 111* Projects on Improving th*? Reliability of Control Operations 

The more one knows about mosquitoes, the more often the oest management 
strategy will be selected. Acc\irate knowledge is essential. Errors in 
observation and the lack of necessary observations are commonly occurring 
problems. For example, one indoor pesticide was about to be removed from the 
market as users complainfd it did not kill mosquitoes when used as directed. 
It did in the laboratory. It did not in the home. Unlike the lab mosquitoes, 
the wild species had "learned" to land on areas normally not treated and to 
avoid treated areas. A change on the container label of where to spray, 
related ta>^e change in mosquito behavior, retiimed the product to its 
former effectiveness. 

Not OTiiy is the mosquito an ever changing tricky pest{- but it has an 
ally the random force. It is impossible to make reliable ^predictions from 
a sin'^e count or observation because of the variation produced by<Cthe random 
force. You do not know where on the distribution of possible counts that a 
single count falls. ^-^^^^ 

On the other hand, the random force can be trusted to play fair, to 
yield hi^ly reproducible variations within any given set of conditionr . The 
variation the random force produces can be used as a constant, as a standard, 
with wnich to conipare the variation from assigned causes such as breeding 
site reduction, pesticide application, or a change in season. The sampling 
methods given in the research*design projects should be made a part of all 
projects that involve counting and measuring. They save time and money by 
reducing errors of judgement. 

Three ways of improving the reliability of control operation data are 
given. The quickest way i3 to use proper sampling and related data reduction 
for the interpretation of counts and measurements. 

A. Know yo\ir research design projects show you how to control the 
variation in mosquito counts and measurement data and how to 
draw conclusions with a reasonable degree of reliability. 

3. Know your mosquito habitat productivity limitation projects includes 
ways of studying the mosquitoes in your community at any time 
of the yeau:. 

C. Know your mosquito behavior projects introduces you to those 
imperfectly known factors to which mosquitoes react. Only 
your imagination is the limit in designing experiments and 
observations to aid in man's attempt to decode the microcomputer 
and its inputs contained within these little flying machines. 

Proper research design witia statistical control of the ran^iom force 
helps tjrevent self-deception. It provides an objective standard of 
reliability. Good research design and practical knowledge of your community 
are complements, not substitutes, for one another. Each alone can lead to 
:iisaster. It is a poor risk to fool yourself about Kother Ilature. 
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Projects on Improving the Reliability of Control Operations 
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Reference : 

Larkin, Jill, John McDermott, Dorothea P. Simon, .and Herbert A, Sinion, 
20 June 1930# Expert and novice performance in solving physics 
problems. Science 2O8(^450) :1335-13^2. 

An excellent discussion on the difference between a beginner and 
an experienced manager. There appears to be no substitute for 
actual experience and careful evaluation of what was learned by 
that experience. 
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III-A. Know Yoxu: Research Design for Reliable Data 

Properly designed observa^ons and coiints not only provide reliable data 
and conclusions, but also save oh time and expense. Projects, III-A.4b-e show 
the relationship between the parts of efficient research designs: 

a. The question you want to answer. 

b. How you plan to get the answer including the fixed conditions 
imposed . 

c. How you actually. collected the data (rarely do things go completely 
as planned when making outdoor mosquito counts). 

d. The calculatica of the appropriate analysis of variance (ANOVA). 

e. Drawing conclusions (answers to the question) that are consistent 
with steps b, c, and d without over or under stating the facts. 

Projects III-X.1-3 develop an appreciation of the variation in samples 
including true-false and multiple choice tests. 

Statistical tests aire all designed around the null hypothesis, the idea 
that nothing of any significance happend unless the variation between fixed 
conditions exceeds a pre-selected limit. The limits are provided in tables 
that show the amount of variation expected from the random force alone 
without any other cause being involved. If the variation you calculate 
exceeds this value in the table then something other than the random force 
may have caused the difference. 

'^.en the null hypothesis is rejected and an alternate hypothesis is 
accepted, something other than the random force is now assumed to ha/e caused 
the difference. That last statement sounds rather weak but is correct. The 
statistical test will tell you when to look for an alternate cause, but will 
not tell you what it is. The cause you have assumed, draining a breeding 
site, for example, may have madd a significant reduction in the counts of 
mosquitoes at your li^t trap or it may have be*»n the weather, the wind, a 
neighboring community's spray program, or the new street light installed near 
the trap. You must check these out by observation or by designing a new set 
of counts. 

The main first value of a statistical test is to tell you when not to 
look for causes other than the random force. The tests help prevent you 
being tricked into believing there is a real difference between varying 
counts when in fact it is only due to the random force. Mosquito counts are 
hi^ly variable. Without a proper research design incl\iding a statistical 
test, the counts can easily fool a person into believing there is a 
difference when in fact there is none. Fortunately the summation oi the 
variation can be done with one calculation regardless of the test design. 

To begin, verify the examples in the following projects. Cnce you have 
some familiarity with the calcul^^tions, your judgement will develop an 
appreciation of the relation between the various parts of a research design 
and the part calculating the variance plays in drawing valid, reliable 
conclusions. With practice in apnlying the following project researcn 
designs you will be able to make your own designs and to use more rigorous 
tables and su^^flrestions from reference book55 in handling" larw data tables. 
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Project III-A.la Examining the Nature of the Random Force in T-P Tests 



Each time you take a true-false test, the random force, on the average, 
gives you half the answers. It will not tell you which sjiecific ones are 
correct. Only on the average will it give you half the answers. At the same 
ti;ae, it is, individually, a deceiving tease and, collectively, a reliable 
standard . \^ 

Pour students used coins toi test the random force (chance it is 
sometimes called when it operates in simple cases) to pick the answers in a 
twenty question test. 

Question Correct Individual Answers Group Answers 

Number Answer Bill Joan Ralpn Mary Pooled New Toss 



1. 
2. 
3. 
4. 
5. 

6. 

7. 
8. 

9. 

10. 

11. 
12. 
(15. 
VI 4. 
15. 

16. 

17. 
18. 

19. 
20. 



T 
T 
T 
T 
*T 

T / 

1? 
P 
P 

T 
F 
P 
P 
T 

P 
P 
P 
P 
P 



T 
T 
T 



P 
T 

T 



T:P Ratio 10:10 12:8 10:10 8:12 12:8 9:11 
Number Correct ® © ® ^fi) 0 

In this example fron actual coin tosses, every test question was 
answered correctly by at least one of the four student's coins*. No student 
could tell from their own answer sheet which answers were correct* The 
random force is a big tease. Even when they got together and pooled their 
coin results and tossed again to break ties, they neither got a better score 
nor did they know the correct answers* 

The random force permits making general predictions (j of the answers) 
but will not tell which is the correct answer for any one Question. It is 
the nature of things that the privacy of an individual or individual event is 
to be protected from prsdictability. To mke predictions you siust take 
multiple count samples. 

On your next true-false test use two answer sheets, one for the random 
force operating on a tossed coin and one for yourself. The difference 
between the two scores, doubled, is an indication of what you really know. 



Project completed 



(Signea) 



date manager, teache^r, leader, parent 
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Project III-A.1b The Random Force and Experiaental Design or How You Look 
at Things Determines What You See 
Th»» effects of the random force can also be observed in multiple choice 
tests" in the case where you do not know the correct answer but you do know 
the incorrect answers. For each incorrect answer you identify, the odds of 
guessing the right answer improve. If you can identify all incorrect options, 
the remaining ot>tion must be the correct one. With 4-option questions, there 
are three incorrect answers, three choices, and three degrees of freedom. 



Options You 
Know Are 
Incorrect 


Choices 
Left 


Degrees 
of 

Freedom 


Odds of 
Guessing the 
Correct Answer 


Improvement 
Over the 
Random Force 


0 


3 


5 


1/4 




1 


2 


2 




55% 


2 


1 


1 


1/2 


20096 


') 


0 


0 


1/1 


40096 



options you know are wrong, the closer you are to the truth. In the real 
world the number of options is usually unknown. Trying things at random is 
generally not very productive. ' You just learn a lot of wrong answers. 

An exception is the stocking of ponds with -nosquito fish. One comn^ity 
found it impossible to predict in which ponds the fish would overwinter and 
provide good control of mosquitoes. They then stocked all ponds and let 
nature > take itfl course. After stocking for three years the fish "reported 
three types of ponds: those they can overwinter in with good mosquito 
control, those they cannot overwinter in but give good control when restocked 
from the overwintering ponds, and those they cannot live in or give poor 
control. 

These people designed their three year experiment (control program) with 
the null hypothesis (the idea that what they did would make no difference) 
that the fish would not overwinter and control mosquitoes. In several ponds 
the null hypothesis had to be rejected as the fish did overwinter and control 
mosquitoes. The alternate hypothesis that the fish will overwinter and 
control mosquitoes is now acceptable for these ponds and overwintering 
conditions. 

The above example is in contrast to the routine fogging done for adult 
mosquitoes as the only option for control. Each application gets oneno 
closer to the correct answer. Even on days when a good kill occurs the^ 
breeding sites are still turning out more mosquitoes. In a few hours to a 
few days, the mosquitoes are biting as usual. The applicator wants to 
believe he is doing a good job even thou«*i he may not know or care to know 
the real facts. The best examples of this mental trap are the people who 
smoke in public. Because all seems well at the moment, does not mean they 
ana those around them will escaie the truth of its harmful effects. 

It IS fairly easy to design research to get the answers y^^u want, as 
above for example, by using a very short observation period. Proper researcn 
design with statistical control of random force effects helps prevent self- 
deception, in believing in some thing. you may not know or want to know. 

Eefeid the position that Jean's coin that gave the correct answer "^l out 
of the first 14 tosses is of greater value than the Qther three coins. 



Project completed 



date 



(Signed) 



manager, teacher, leader, parent 



Project III-A.2 Summing Up the Variation in a Sample 

One must first collect a nmber- of mosquitoes to identify them. So it 
is with sample variation. One must first collect the variation numerically 
in order to use it either for noaking predictions or for determining if. the 
difference between samples is due to an assigned cause or is just another 
result of the random force. Use either paper and pencil or a calculator. 

The variation in a sample of multiple counts is descriL<»d as the sum (Z) 
of the 8q\iared deviations (d^) of each count (x) from the sample mean (l) or, 
for short, as the sum of sqxiares (SS). 



SS'=r 1 d' 



or SS = I(X - X)' 



or SS 



Two methods of aumming the variation are given as a means for you to 
checK your math as you learn the one calculation that will sum the variation 
for all ANOVA desijgns and the other projects. The following calculation 
guide for tabled d^ta will keep the related counts (X), sums of squares (SS) 
and means (X) togelthe^. The symbol means the sum of the squared deviations. 



X X X X 




of the enclosed cbuntfc from their mean. Worked examples are given belbw 
the instructions to show the comparison of the two methods. 

Paper and pencil method ; ^, 

a. Add all the tounts and divide by the number of counts (n) to obtain the^ 
average or mean (X). 

b. Square the difference (the deviation) between each count and the mean 
and add to obtain the sum of the sqviared deviations from the mean (SS). 

Hand calculator methodi (for large data and ANOVA tables) 



a. 
b. 

c. 



Sum the square of each count. 

Square the sum of all counts and divide by the number of co\mts. 
Subtract the^above two quantities to obtain the sum of sqxzares (SS). 



Paper and Pencil 



Hand Calculator 



i 1 X X X 


X 




\3,4 6 




- ? *4 +6 


*1 




10 




SS 



[2 ^ 6 f 




4 ~ 4 
,2 ^2 ,2 .2^2 



SS =Id^ = 2+1+1+2'^ = 10 



SS = 



9 2 
16 1201 

56 4 
_4i 

110 - ICO = 10 
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1. Verify that the sample of mosauito counts of 18, -^nz 
SS of 366 by both methoas of calculation. 

2. Sum the variation of yo^Jir own data by both methods to check your nath. 



Project 1 completed 

2 



(Signed) 



date manager, teac.er, reader, parent 
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1I1-A.5 Interpreting the Variation and Establishing Confidence Limits 

The reliability of counts and raeasuxeraents are estimated by comparing 
the actual results with those expected from the random force alone, '^en the 
two^ differ significantly, the acttial results are assumed to^e due to ?ome 
cause, often a factor in or a fixed condition of your research d9??ign s^ach as 
collecting at different sites or using alternate methods to reduce breeding. 

There are niany ways of making this comparison between the effects of 
assumed or assigned causes and the effects from the random force. When you 
make no assumptions, the variation in a sample of multiple counts can be 
summed and interpreted with the aid of the Standard Deviation of the sample 
(SD) and the Standard Error of the sample mean (SE). 
1 

The Standard Deviation (Project III-A.5a) needs no correction as the 
value is a characteristic of the variation of any sample size. The Standard 
Error of the sample mean (Project III-A.5b) is sensitive to sample size and 
must oe corrected in calculating confidence limits if the number of co\ints 
(n) IS less than 30. 

Correction Factor (t) for Small Sample Size 

Degrees of t value for 95% 
Pre ed om* c onf idence 1 imi t s 



1 


12.7 


2 


4.5 


3 


3.2 


4 


2.8 


5 


2.6 


6 


2.4 


■ 7 


2.4 


8 


2.5 


9 


2.5 


10 


2.2 


15 


2.1 


30 


2.0 


oo 


2.0 



♦ (n - 1) « Degrees of Freedom = °P 



Good research design tries to reduce unnecessary variation and to obtain 
representative samples. A common practice in dipping for larvae is to record 
an average of several dips as the count for that site or the average of the 
3 to 5 dips that contained at least one larva. 

When the distribution of counts in a sample is far from a normal 
distribution, all counts can be "normalized" by a mathematical transf omation 

the first sten in data reduction, before surjning the variation. This 
procedure is not required in these projects, however, you will find it in 
some current scientific articles on mosquito populations. 



Both the above "t" table and the following "F" table contain rounded 
values. ?or critical tests cnecK references for more acctiratp v^Iuor, 



Project III-A.5a Using the Standard Deviation to Interpret Sample Variation 

Mosquito counts and measurement6 often approach a numerical aistribution 
called the normal curve. So do test grades. The curve represents a plot of 
a large number of counts from one population of counts. 



-1 SD 



point of curve 

inflection = 1 SD 




-2 SD 



( ) 



The point of inflection on each side of the mean is called the Standard 
Deviation (SD). About 68% of the counts Mill fall in this range and 95% 
between twice this range. Making 100 mosquito counts, plotting them and 
drawing the curve is too time consuming a way of finding the SD. An easier 
way is to calculate the SD from a few samples. 
First Stun the variation (Project III-A.2). 



a. 

b. 



c\. 
d. 



Divide the SS by the number of counts (n) less 1 to obtain the variange 
or mean square (MS). (n - 1 = Degrees of Fr eedom in your sampling » ?) 

MS or variance = ^ ^ ^ - — ^ - =■ ^ i if h 

The square root of the variance is the Standard Deviation (SD). 
Pill in your mean and the mean + and - one and two times the Standard 
Deviation below the scale line of the normal curve, 
e. Plot the individual counts above the scale line by estimating locations. 

Conclusions and Predictions ; 

a. The mean is a better estimate of the truth than each count. 

b. Some 68%' of similar (future) individual counts are expected to fall 
between the range of + and - 1 SD (5 to 25 mosquitoes per count). 

Differences between samples can be detected by comparing their variances 
as the SD and as the Coefficient of Variation (CV). The CV is a relative 
variation: 100 x SD/X. Counts of large numbers of mosquitoes tend to have 
large variances or SDs. The relative variances may be about equal for a 
large and a small sample. If both the SD and CV differ markedly, about 
double, look for a cause other than the random force. 

1. Verify and plot on separate normal curve scale lines these two samples: 

\ a. Counts on a calm night: 

3^ 11^ 2Q, 14 t = 15 SD = ^.5 CV = ^ 

b. Coxints on a night with variable winds: 

34, 1,' 2, 53, 5 5 = 15 SD = 17. 0 GV = ^^-% 

2. Calculate the SD and plot your counts from a multiple count sample. 



Project 1 completed 



(Signed) 



date manager, teacher, Isader, parent 
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Project III -A. 5b Using the Standard Error to Esta lish Confidence Limits 

The means (averages) of mosquito counts and measorements approach the 
norma- curve in the same manner as individual counts (Project III-A.3a). The 
distribution curve of sample means represents a plot of a large number of 
sample means. It can be calculated from erie multiple count sample. 




2 SE 



-2 SE 



( 1 ) 
( 3 ) * 



( y.' ) { 'S) ( /? ) 

- corrected 95% confidence limits — 



Finding the confidence limits for youy sample mean ; 
a. Continue from the SD in project III-A,3a, 



Divide the SD by the square root of the number of counts to obtain the 
Standard Error of the samplft mean (SE). 



SE s 



SP 



1£ 



^.3 



or SE = 



n 



c« 



Pill in yoyxr mean and the mean + and - one and two times tlie Standard 
Error below the scale line of the normal curve. These values are for 
very large numbers of counts. 

Correcting the Standard Error for small sample sizes ; 

a. Enter your mean, t value (from table), and your SE below; 

mean x SB 

(//)-(;,?) X ( V'l ) = 3 = lower 95% confidence limit 
( ) ( 5.? ) X ( V'3 ) a ^7 a Upper 95% confidence limit 

b. Carry out the calculations and enter the values below the scale line. 

Conclusions and Predictions : 

a. The corrected 95% confidence limits are as close to the truth as you can 
get witli chese data. To get closer requires more counts (increased 
sample size)^ or a more efficient research design which assigns part of 
the variance to specific causes as in the following projects of III-A.4» 

b. Some 95% of other (future) sample means would be expected to fall within 
these limits if taken under the same conditions. Such means would not 
be considered significantly different from this^sample. 

1. Verify that the counts 18, 11, 29, and U yield: 

SE = 4.3 95?b Confidence Limits - 5 and 27 

2. ^lalcalate the SE and 95% Confidence Limits for your counts. 



Project 1 completed 



(Signed) 



date manager, teacher, leader, parent 



ERLC 



III-A.4 Significance Testing of Fixed Condition Effects 



When fixed conditions are a part of yoxir research designf the variation 
from assvuned or assigned causes and from the random force can be separated 
and compared by an appropriate analysis of variance (ANOVA) ending in an P 
test, a ratio of variances or mean squares (MS). 

Table of Mean Square Ratios (P values) for the 959^ Significance Level 



Degrees of ^eedom 
in tht 
Denomirator 



Degrees of Freedom in the Numerator 
4 5 S" 



3 



12 24 



1 
2 
3 
4 

5 
6 

7 
8 

9 
10 
12 

15 
24 
30 
oo 



200 216 225 230 234 244 249 254 

19 19 19 19 19 20 20 

(D 9 9 9 9 q 8 

6 6 6 6 6 






5 • 


<^ 


5/ 




4 


4 


4 




4 


4 


4" 


4 


4 


4^ 


4 


4/ 




^ 


/ 


3 


3 


3 


3 


3 


3 


3, 


3 


3/ 




3 , 




2 



Your P value is a ratio of the variance between that due to a presumed 
cause and that due to the random force. When your P value exceeds the vklue 
in the table, the null hypothesie (that idea that there is no difference )\ 
be rejected. The alternate hypothesis, that there is a difference, can then 
be accepted. What is the actuaJ. cause of the difference between sample means 
must now be sought if it has not already been assigned^ as a fixed condition 
of the sampling. 

Designing sampling methods that permit ^iccurate assignment of the causes 
of variation is the fun of research design. There is no substitute for 
practice. Pick a design. Obtain your counts. Do the calculations. 

CDnsider how the design could be improved. With some experience ycu will 
discover the grand order atnd the multiple causes concealed within highly 
variable data such as mosquito counts and pesticide distribution subsamcles. 

CAUTION: The AIIOVA must be selected as part of the research design, 
before collecting the data, otherwise you caji fall into the self-deception 
trap of selecting an analysis such that the data will support a preconceived 
conclusion as well as possibly making biased observations in the first place. 



Project III-A,4a Sujuming the Variation for the ANOVA Table 

The symbol or calculation guide in project III-A,2 will sum the 
variation for any ANOVA table if the dkta are tabled such that: 

a. All counts for one site (sample) are placed in one column. 

b. The counts are entered in the sequence they were made. 

The SS of individual counts in the data table are obtained by the 
calculation in project III-A,2 which is repeated below. For the Total SS, 
include all counts in the data table. 

Total SS =x - = /T^tli| ]> 

The SS of subtotals around the edge of l^he data table are obtained by 
first dividing each squared subtotal by the number of counts in the subtotal. 

Individual Counts Subtotals 





5^ 


= 9 






4^ 


= 16 


(20)^ 






= 56 


4 












SS = 


110 - 


100 = 



1125 
4375 

SS = • 5500 - 5208 = 292 

Calculate the SS in the sequence given in the ANOVA table. Subtract 
where indicated in the ANOVA table to obtain the remaining SS, Do the 
calculations twice as a check on your math. The within site (sample) SS can 
be summed as a better check when easily determined as in project III-A.4b, 

1. Verify that 18, 5, ^^t 29, and 14 yield a SS of 366 

26, 15, 22, 36, and 26 yield a SS of 232 

2. Verify the SS of the following subtotals: 

44/2, 18/2, 33/2, 65/2, 40/2 yields 587 
66/5, 111/5, 86/5, 118/5, 119/5 yields 432 

3. * After working yoxir way through the four sample projects (lII-A,4b - e) 

insert your own mosquito co\ints or calibration data (Project II-D.7) into 
the factorial design With multiple interactions of three factors 
(Project III-A,4f) and solve. 3y this point you should be aware that the 
calculations take on a very repetitive rhythm that promotes fast accurate 
work. 



.Project 1 completed l (Si*?ied) 

2 

3 



date manager, teacher, leader, parent 



o li: 
ERIC 
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Project IJi.-A,4b Significance Testing for One Fixed Condition Effect 

Question : Is there a difference in the number of mosquitoes between two, or 
more, sites? (Site is the fixed condition,) 

Conditions ; Seven counts using the same method are to be made at two 

different sites. All other conditions are unspecified, random, 
and any other causes that may influence the counts are unknown. 

Data Collection : At each site the coUhts were made as randomly as practical 
without introducing unnecessary known sources cf variation. The 
more representative the counts are of the area, the better the 
data. All factors that may have influenced the counts were noted. 

Data Reduction s Table the data and carry out the indicated calculations 

reviewed in projects III-A.2, 3, and 4a. Fill in the ANOVA table. 

ANOVA Table (comrletely randomized design) 
Source of Degrees of S\i^8 of Mean F 
Variation Freedom Squares Square Ratio 



Five Minute Landing Coiints 
Site A Site B Total 



J 




18 


26 






3 


15 




skunk 


18 






11 


22 






29 


36 




lost 


32 




-M 


26 






75 


175 


n 




b 













Betveen sites 
Random force* 



11 

_1 

10 



* or Vithin sites 
SE 



988 

I 



292 
70 



4.2 






TV'e ^% confidence limits; (10 F) 



X 
X 



seT" 

3-7 
M 



Conclusions and^ Observations; 



a. 



The F value i^ based on a ratio of 1/10 degrees of freedom. In the Cable of 
F values, 5 is given for this ratio. The two means of 15 and 25 are not 
significantly different as the calculated ? ratio (4.2) is less than 5. 
The null hypothesis of no difference stands, mi^st be accepted. 

b. The 95% confidence limits overlap, which also\j.ndicates the two samples j 
are drawn from the same population of mosquitq counts, a population with 

a mean of 21. (Even if the confidence limits did not overlap, the F test 
takes precedence. In gen'^ral, the test with , the largest number of 
degrees of freedom take& precedence.) / 

c. During the counting periods, the number of mosquitoes landing seemed to ' 
be related to the amount of ^'ind. This possible cause of variation can , 
be isolated by designing a new experiment (Project III-A,4c). 

To compare more sites at one tinrie, expand the data table by adding sites 
C, D, E, etc.. summinflr the variance as above, and adjusting the deprees of 
freedom ih the ANOVA table. A multiple range test using the table of "q" will 
give ^a better separation of multiple samples than confidence limits if needed. 

1 . Verify the calculations in the example or use your own data. 

2. Verify Vithin sites SS (b->6) is the sum of SS A^ithin^ (^^^)- 

Project 1 completed (S igned) 

2 ^ . 



date manager, teacher, leader, parent 
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Project 1II-A.4C Significance Testing for Two Fixed Condition Effects 



Question ; Is there a difference in the number of mosquitoes between two (or 
more) sites? 

Conditions ; Six counts using the same method are to be made: 

1 . at two different sites and 

2. at the same ti;ne at each site (under the same wind conditions). 
All other conditions are as stated in project III-A.4b. 

Data Collection ; As in III-A.4b except both site and time are fixed. 

Data Reduction : Table the data and carry out the indicated calculations 

reviewed in projects III-A.2, 5t and 4a« Pill in the ANOVA table. 
Any lost data requires discarding the entire time block. 



Pive Minute Landing Counts 

£X/n 



Time 
Blocks 



1 
2 

5 
4 

5 
6 

= 

n = 

X 3 



Site 
A 



Site 
B 



18 

3 
11 

29 
14 



26 

15 
22 
36 
26 
lost 



T25 
5 



15 25 



4472 
18/2 

33/2 
65/2 
40/2 



;\200 



ANOYA table (randomized block design) 

Source of 
Variation 



Degrees of Siuns of Mean P 
Freedom Squares Square Ratio 



20 



h^otalf b 9 848 

Between times ± 147 52 

Within times (5) (2^) 

Between sites 1, 2^0 250 89 

Random force* 4 11 2.8 

♦or within sites - between times: 598-587 =s H 

The 95% confidence limits; (4 ^y)f(g ^ t x SE1_ 
A = /jr ± 5 ? / ' - /7./ 

B = ^ t X o V 7 3^ 9 - 37./ 



Conclusions and Observations ; 

a. The P values based on ratios of 1/4 and 4/4 degrees of freedom are both 
far larger than the P table values of 8 and 6. The nixll hypothesis of no 
difference aiust be rejected. The two means for sites A and B are 
significantly different. Why the sites are different must now be sou^t. 

b. The 95% confidence limits do not overlap. Each site represents a 
different population of mosquito counts. 

c. By blocking time, the variation due to wind conditions was statistically 
isolated or controlled. Had this not been a part of the research design , 
the results from this set of counts would have been the same as in 
III-A.4b where time was at random, subject to the random force. Wind 
conditions had a significant effect on the counts. 

d. Two people were required to make the counts at the same time. Were the 
sites different because of the mosquitoes or because of the peorle doing 
the co^;nting? (Project III-A.4d) 

Verify the calculationcv in this example or use your own data. 



Project completed 



(Signed) 



date manager, teacher, leader, parent 



\ 



\ 



\ 




^3 



Project III-A.4(1 Significance Testing for Three Fixed Condition Effects 

Question ; Is the difference between two sites due to the mosquitoes or due 

to the people making the counts? 
Conditions ; Five counts are to be made vising the same method: 

1 . at five different sites in rotation 

2. by five different people (A, B, C, D, B) and 

3. during the same five time periods (weather conditions). 
Data Collection ; As in III-A.4b except for the^ fixed conditions. 

Data Reduction ; Table the data and carry out the indicated calculations. 

If a count is missed, the entire experiment should be repeated. 

Five Minute Landing Counts , 



Time 
Blocks 



Sites 



1 



SX/n 



1 
2 

3 
4 

5 



A 10 
E 0 
D 12 
C 29 
B 15 



B 25 
A 9 
E 20 
D 37 
C 20 



C 18 
B 8 
A 10 
B 35 
D 17 



D 24 
C 20 
B 20 
A 52 
E 22 

















IX - 

n = 


56 

5 


111 

5 


86 118 


119 


? 

T 


/ 25 


X = 


15.2 


22.2^ 


17.2 23.6 


23.8 


11 
■J 


1 20 


Person = 


is- 


B 
110 


C D 
114 100 


101^ 




) 


I a 




22 


22.8 20 


20.2 







ANOVA Table (5x5 Latjn Sqxiare desigi) 



Source of 
Variation 


Degrees of 
Freedom 


Sums of 
Squares 


Mean 
Square 


F 

Ratio 


Between times 


24 - 


2,400 
1 ,682 






Within times 


(20) 


( 718) 






Between sites 


4 


452 


108 


12.7 


Between people 
Rand(»i force 


A 

12 


184 

102 


46 
8.5 


5.4 



SE 



/.3 



The 95% 
(12 ^F),(l 



confidence limits 
^1 



t X 



Conclusions; 



a. 



There is a significant difference in the mosquito counts between sites 
and between people based on the P tests. Those samples with overlaping 
95% confidence limits are not significantly different: 

PEOPLB 



SITES 



J- 



E 



B 



13 17 22 24 24 
:q^16 U-20 19^25 21^27 2U 27 



15 20 20 22 25 
12-^18 1-7-23 17-23 19-25 20^26 



b. Site 1 has significantly lower mosquitoe counts than sites 2, 4f and 5« 

c. Person A obtained significantly fewer mosauitoes than C, Why? 

d. The difference in mosouito counts between two sites may be assigned to 
either mosquitoes or peopli \inless a research design is used to control 
(separate) the variation from each (includinfl* the weather in this cJi??e), 

Verify le calculations in the example or use your own data. 



Project completed 



(Signed) 



date manager, teacher, leader, parent 
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Project III-A.4e Significance Testing Including Interaction of Factors 



Question; Has reduced breeding in the main source area made a significant 
reduction in biting mosquitoes in the community?^ 

Conditions ; Three index sites were established to monitor biting mosquitoes 

in the community prior to source reduction work. 
' Data Collection ; Weekly counts were made during each biting season. 

Data Reduction ; Table the data and carry out the indicated calculations. 

Check references for instructions for estimating missing counts. 

Weekly Average Counts or Light Trap Collections 

Week Site; 1 2 3 j^/n 



Blocks 


Year: 78 


1? 


78 


7? 


78 


79 


1 


26 


10 . 


18 


10 


8 


9 


2 


10 


0 


8 


9 


7 


3 


3 


27 


12 


10 


10 


7 


9 


4 


45 


29 


33 


32 


10 


12 


5 


14 


15 


17 


14 


7 


5 


6 


9 


4 


5 


3 


2 


3 


'7 


14 


10 


11 


11 


3 


4 


6 


5 


5 


6 


5 


2 


2 


2X = 
n = 


\i50 
1 8 


85 
8 


106 
8 


94 

8 


46 
8 


47 

8^ 



8T76 
37/6 
T5/6 
161/6 
72/6 
24/6 
53/6 
25/6 



I = 


18.8 10.6 


13.2 11.8 


5.8 


Site = 
5X/n = 
t 


/23'S/16 ^ 


200/16 


3 

93/16. 


14.7 


r 


5.8l 


Year = 
ZX/n = 
1 


n978 


1979 i 
226/2A 1 






9.4 





5.9 




) 



ANOVA Table (factorial design) 
of Degrees of Sums of Meai 



Source of Degrees of Sums of Mean P 
Vauriation 



Freedom 



/Tota ^ 

Between weeks _^ 
Within weeks (4C) 
Between samples 

Between sites 2 
Between years 1^ 
Sites X years 2 
Random force 35 



Squares. Square Ratio 

4056 \ 

\ 

(1752) i 
-251 



795 



684 
120 

153 



(191)* 
342 
120 
76 

22.7 



(8.4) 
15.1 
5.3 
5.3 



Samples SE 
Sites SE 
Years SE 



I.")- 



The 95% confidence limits 
(35 °F), (x ± 2 X SE) 



if not significant, do not make P test of partitioned MS 
Conclusions; 



a. 

0* 



d. 



is a significant reduction in mosquitoes from 1978 to 1?7^. \ 
ratio for tne interaction of sites by year% indicates tne redfticti 



on 



There 
The ? 

has not been uniform for the three sites. 

The 95% Confidence Limits (CL) for sa^^ple means indicate a simifiC'^nt 
reduction only at site #1 near the managed main breeding source area. 
The 95% CL for sice means show site havinfl* significantly fewer counts. 

Verify the calculations in the example or use your own data. 



Project completed 



(Signed) 



date manager, teacher, leader, parent 



b 
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III-A.4f Expanding the Factorial Design 



The factorial design is one of the most flexible and useful designs for 
both outdoor data and for laboratory data. The data table can be expanded 
vertically by adding more fixed conditions or factors and horizontally by 
adding more replications and duplications of these factors. Only those 
factors and interactions needed to answer your questions need be calculated. 
Tne remaining interactions can be ignored or their SS and P left with the 
landom force, for example, between rows (weeks) is often not needed. 

The community in project III-A.4e could have elected to set up index 
si'tes in both their control area and outside the control airea, a reference 
ai-ea. The data table and the ANOVA table would then appear as given below. 



Data Table for Mosquito Counts 



Partial AMOVA Table 



Weeks 



Area: 
Year: 



Control Reference 



197B 1979 1978 1979 



Soxirce of 
Variation 



Degrees of 
Freedom 



in 
F test 



1 
2 
5 
4 
5 
b 

7 
8 

SAKPLES 

AREAS 

YEARS 



X 
X 
X 
X 
X 
X 
X 
X 



X 
X 
X 
X 
X 
X 
X 
X 



X 
X 
X 
X 
X 
X 
X 
X 



X 
X 
X 
X 
X 
X 
X 
X 



Between weeks ^ 
Within weeks (24) 
Between samples* 5 

Between areas 1 

Between years 

Areas x years 1 
Random force 21 



(7/21) 

(5/21) 
1/21 
1/21 
1/21 





. 3 . i_ 








■**i!» - if 


C 7 * 3 







* or sum Areas by Years 



The comnmnitj could have used control and refer'ince areas with three 
replications (sites) in each area as they duplicated (years) the observations. 



Data Table for\Mosquito Counts 



Partial ANOVA Tablg. 



Area: 
Week Site: 
Year: 



Control 



Reference 



1 

8 9 



_2_ 

8 9 8 9 



1 



-2. 

8 9 8 9 



1 
2 
3 
4 

5 
6 

7 
8 

SAMPLES 
AREAS 
SITES 
YEARS 
Sum A 
Sum A 
Cum S 



X 
X 
X 
X 
X 
X 



X X 
X X 



X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 



X X 
X X 



X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 



X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 



E 
E 
K 

s 



oy 

by 

by 



/. ^ . ^ r. ^- 1. r 1. ><.^J"F =1 w 



7'IX 



<»3»7*y. 3 » v ■f->4 »//■>■< a "F = 

~, 



Iti. 1*1. stt, "7 = 5 



s 

Y 



/*l*5 i-»*t*t 7Mw<" f-*-<» f/»"F" = 3 



Source of Degrees of 


''f in 


Vauriation Freedom 


F test 


{Totalis 


95 


(7/77) 


Between weeks 




Within weeks 


(88) 


(11/77) 


Between samples* 


11 


Between areas 


1 


1/77 


Between sites 


2 


2/77 


Between years 


1 


1/77 


Areas x sites 


2 


2/77 


Areas x years 


1 


1/77 


Sites X years 


2 


2/77 


A X 3 X Y 


2 


2/77 



Random force 



77 



* or sum Are?^s oy Site*^ by Years 



AREA. 



:iTE 



nrea x site^ 



Area x ye^irj 



Sit9 X yeRTi 



In general, keep your designs as simple as possiole. If you do need to 
relate a large nujnber of factors, replications, or duplications, diagram your 

dati> table and ANOVA table as abo\s to account fcr all degrees of freedom. • 



See project III-A.4a for project instructions. 
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TII-B Know Your Mosquito Habitat Productivity Limits 

Each mosauito habitat has a limit from zero to some maximum number of 
mosquitoes it can produce. This limit varies with weather patterns and tae 
season of the year'. All habitats can be classified by the types of 
mosquitoes they produce and by the regularity of that production: 

a. every year ^, ^ ■ j 

b. only on years with abnormal weather or flooding and 

c. never produce pest species (there may be other species of 
mosquitoes living there). 

Mosquito district managers learn the location and productivity of the 
main breeding sources in xheir districts. By proper management of water, 
habitat modification, and larvaciding they can reduce production to below the 
community threshold level for complaints or below the level that disease 
transmission is likely to occur. 

Mosquito managers rarely have the time to find out why two sites that 
look very much alike will produce different numbers and at times different 
species of pest mosquitoes. The number of possible factors is too large for 
the time they have available. 

The riddle of the "identical ponds" with different mosquito productivity 
is one of the natural experiments waiting for a skilled observer to solve. 
There has to be something different about them. There are two ways of 
solving the riddle: by field observation and by laboratory simulation. 

• 

Nature dictates when field obaervatio.. : must be made. If you are not 
there when an event occurs, you miss it. Laboratory simulation can start at 
any time if you can provide the minimum conditions for the species to develop. 
Ideally th^se conditions would permit rearing the species for several 
generations. This is not needed if you can bring in samples from the fieid 
as needed. 

The solution to the "identical pond" riddle is important as it just may 
lead to a better practical control option in your community. In the process 
vou will learn much more about the environment and how different organisms, 
bolh plant and animal, the weather, and soil interact to limit the production 
of the pe«t and non-pest -species. 

You will need to have on hand or in the library books for the 
identification of insects, birds, plants, and animals that live in the water 
and on land within mosquito habitats. In this case the habitat has two 
different parts: larval and adult. Any break in the life cycle such as a 
lack of suitable water or of a host for a blood meal will limit the 
OToduction of mosquitoes. 



Reference: 

Special .-ieoort: Mosquito Research. March 1980. California Agriculture, 
Voiame 34, Nmber 5. 44 pages. Single copies free. (California 
Agriculture, 31? University Hall, 2^00 University Avenue, BerKeiey, 
CA 94720, Telephone (415) 642-7252.) * 



ll: 
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Project III-B.1 Mosquito Habitat Field Observations 
Factors to consider in comparing tvo habitats ; 

a. Water quality? temperature, depth and variation, color, opacity, pH, 

salinity, dissolved material, organic matter 

b. Weather: wind direction, velocity, air temperature, relative humidity 

c. Surface margin: protection, vegetation, wave action, sunli^t exposure 

d. Plant growth: in pond, at margin (algae to vascular plants) and on 

shore (adult roodting sites) 

e. Animals: In water and on shore (protozoa to mammals) 

predators, parasites and competing species of mosquitoes 
the animals that serve as hosts for blood meals 

f. Soil: type, permeability and temperature 

g. Water: soiorce and drainage, duration 

Project suggestions : 

1. After locating your two "identical" sites, select the factors you can 
work with. Compare each faictor for tha two sites. Reoord all 
observations. Doh't trust to memory,. 

2. Determine how small an area or volume of the site would be needed to 
maintain similar conditions in a laboratory aquarium or cage. Hold part 
of the larvae in an emergence trap (a container with the top and bottom 
removed, pressed into the mud and covered with mesh to confine emerging 
adults). Transfer- part of the larvae to an aquarium or glass jar. 
Record the rate of developnent of the larvae, pupap, and adults and the 
relative sxirvival of each life stage. Explain the differences between 
the indoor and outdoor samples. 

Each explanation is a tentative hypothesis, a possible answer, to the 
queSEtion raised by the difference observed. Experiments can be designed 
to determine which hypotheses must be rejected and which are acceptable 
ufiing additional field collections of larvae. 

5. Find the overwintering sites for your pest species that overwinter 

a. as adults 

b. as eggs 

c. as larvae or pupae ~ 

4* Determine the species of animals used as hosts for blood meals: 

2 

a. their nximber per unit area (mice per 100 ft , cattle per acre) 

b. the time of year available as hosts 

c. the age preferred by the female mosouitc (baby birds, old frogs) 
5. Find the day time adult roosting sites for your pest species. 
Projects completed: 

' • (Signe d) 



project or report title 



manager, teacher, leader, parent 
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Project III-B.2 Mosquito Habitat Laboratory Observations 

Laboratory observations can be made at several levels of complexity. 

1. Glass .jar or pan aquarium (for collected larvae and pupae) 

Dip larvae and pupae from productive sites (use a tube and suction bulb 
for tree boles). Hold in the water in wnich found with about the same depth. 
Include sample^ of other organisms living with them. Observe their 
interactions after they have had time to settle down. Hold until the adults 
have emerged. Add de chlorinated water or more pond water if needed. 

2. Plastic miUc carton for overwintering eggs (any time of year) 

Cut all vegetation off the sample area. Cut soil samples about one inch 
thick that fit in the bottom 2/3 of a gallon milk carton. Cover with about 4 
inches of chlorine free water. Keep at room temperature. Remove scum as 
needed or include some snails. Transfer pupae to clean water for the adults 
to emerge or put sample in a colony chamber (below). Take soil samples from 
areas that will be flooded in spring but only moist thereafter. 



5. Colony chamber (for continuous rearing) 



a. 



Factors to satisfy 
EnclosTure 



b. Entrance 

c. Egg laying and 
larval breeding sites 

d. Feeding; larvae 



advilts 



e. Adult roosting 
(artifical canary grass) 

f . Emergency water 
for adults 

g. Water level in 
larval breeding site 

h. Mating 



Simple means (Figure /3 ) 

Cardbo^ bo^ with one side covered with 

Saran wrap or other clear plastic ^ 

Cloth sleeve or tin can sleeve with snap cap 

Plastic butter tub lined with paper towel held 
in gallon jar resting on its side 

Small amounts .of dry grass, leaves, yeast, 
crumbled dog biscuit. Lig^t and the 
avoidance 6f overfeeding will prevent molds • 

Sugar cube boiled raisons, host blood. 
Place in chamber or on top of mesh covering 
a space on the top of the chamber. 

Hang a bundle of paper towel strips from the 
top of the box with part of the strips 
emersed in a dish of water. 

A tall container of water that will evaporate 
slower than other pools in the box. 

Eggs laid by Aedes on moist paper towel will 
hatch each time the tub is refilled. 

Requires a large box, release into a small 
room and then recapture, or artifical mating. 



Vary conditions to match the nee^^s of each spacies. Only a few have nearly 
the same requirements. They will oe found living together at times, '^en 
you have duplicated the outdoor conditions, you will have continuous rearing. 



Projects completed: . 



(Signed) 



project or rep^t title date manager, teacher, leader, parent 
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ll'J 



9^- 




^ coffee / 
can ' 




c, 



Cut the long sleeve long 
enou^ to tie in a knot or to 
secixre with a rubber band. 









T 








5 


If 




: c 







0. 



V 



Cut the short sleeve (of 
mesh) just long enough to hang 
closed and then secure with the 
plastic snap cap can cover. 

Cut holes for jars and cans 
a bit smaller than the container 
and then force fit (with ttiming) 
for a mosquito tight union. 

Combine jars, cans and boxes 
as needed » .Restrict ventilation 
as a hi^ relative humidity, in 
relation to normal room air, is 
required. 

The two colony chambers 
overwintered Aedes and Culisetat 
The Aedes had a new batch of 
adults each month after the 
almost ary egg tuo was rex'looued 
in the gallon jaur. 



Figure >3 , Examples of cardboard box colony chambers and entrances, 

A. Aedes colony; B. Culiseta colony; C. entrance can with long 
sleeve; D. entrance can with short sleeve, secured with plastic snap cap. 
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III-G, foiow Your Kosquito Behavior 

iach aosqaito has a preprogramed brain. This program is typically fixed 
liKe tr.at of ;j hand calculator. Each mosauito^s ability to learn is very 
limited. Through environmental selection or laboratory selection a species 
can "learn" new behavior m a few generations. 

The preprogramed behavior of a species directs the adult female to 
nectar ^nd bicod feeding sites, day time roostinr sites, niating sites, and 
egg laying sites. The input sensors are known to respond to temperature, 
relative humidity, light (both color from UV to Infrared and brightness), 
touch, taste, odor, carbon dioxide, movement, sound, wind, and acceleration 
(relative wind velocity). 

Decoding the program has practical implications as well as the fun of 
solving the puzzle. In the field, observations can be made of the conditions 
related to a particular behavior or a modification of the environment can be 
made to observe for a change in behavior. The change in behavior exhibited by 
mosquitoes at increasing distances up or down an arm or leg from the site of 
a repellent application is a good example. Are there other ways the program 
can be tricked so the mosquito will have its reproductive potential reduced, 
such as, searching fcr the wrong host, in the wrong place, or laying eggs in 
the wrong breeding site? 

In the laboratory, well defined conditions can be set up and altered to 
see the change in b^ehavior. Since mosquitoes can sense and respond to 
stimuli people cannw, great care is needed to produce valid results with 
relatively simple eqMpment. Larvae and pupae as well as adults exhibit 
characteristic stimuli, responses and behavioral sequences. 

A behavioral s^que^ce is made up of the saall ir.dividual steps 
(separate acts or resportses) that are carried out each time the stimulus is 
present* Individual nerw impulses and muscle contractibns to the more 
easily observed movement \f legs, wings, and other body parts can be 
monitored. The stimulus ckxi be either internal (hunger) or external (a 
shadow). Whatever you change in the environment that produces a repetition 
of a behavioral sequence rausrt; be the stimulus or be directly related to it. 

Behavioral studies can bV carried out with minimal equipment and 
references when describing th^ behavioial sequences of your pest species. 
When the time comes to explain Vthe behavioral sequence or to control or alter 
it, make use of all available reference literature. Read it with healthy 
skepticism as a source of ideas Wid procedures you can check out on your 
pest species. \ 



CAUTION: Don't overwork your\subjectB. Give them time to return to 
"normal" before the next test, in \he fiel<X. some larvae may require up to a 

h^»lf h^^ir before they vill return tc'^active 'fee^.ing gnd br'^-ithir.r it th^ 
surface. Use field observations as ^ides for timing laboratory experiMnts. 

The following projects contain liets of behavioral sequences tnat can oe 
observed in your pest species. Determine the individual steps and the time 
required for each. Vnat must the mosqiito "know" and do to exnioxt the 
observed behavior? What would you hav0 to tell it to do (if you were in 
control) for it to exhibit' this behavic^? What change in fc'?h?.vior occurs 
when you cnange a habitat factor (Project III-B.O? •* 



ERJC 12: 
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Project III-C.1 Mosquito Behavior Field Observations 
Behavioral sequences, niches and h abitats; 

Larva- How it hides, feeds, breaths, maintains station, avoids 

(each'instar) predators. (Determine the part of the habitat that can be 
taken to the laboratory for closer study of the niche.; 

Pupa: Timing of adult emergence . and as above except for feeding. 

Adult: Emergence to flight, first nectar feeding, daytime roosting, mating, 
egg laying and site selection (artifical egg stations: boxes, tires 
containers, surfaces that match or exceed standards in nature). 
Host selection (baited stations for collecting). 

Plight patterns for host detection, location and approach (repellents 

perfumes, clothing types and colors). 
Pli^t initiation, cessation, and orientation. 
(Be alert to conditions that can be simulated in the laboratory) 

Each of the above behavioral sequences provides material for a study of 
the mosquito's adaptation to its environment. Two behavioral sequences are 
of great practical importance in mosquito management: flight activity artd 
eM laying. These are used as indicators of the number of mosquitoes in the 
community. Properly located sites are known as Index or Reference stations 
and are maintained over a period of years. Their value is that, if 
representative of the community, one or two stations will provide as much 
useful information as a doAn set out completely at random. 

Plight activity is usually measured by light traps, landing counts or 
landing-biting counts, and baited traps. Artifical egg stations are used to 
measure egg laying as an indication of the number of females that have not 
only survived to feed but to also develop eggs. Much work remains in 
devising egging stations that will match or exceed the attractiveness «f 
natural sites. These stations are also a supply of eggs and larvae for 
laboratory studies that do not require having to enter onto private property 
or other possibly hazardous areas. 

1 . Bph^ vinr-itl apquence oro.jects : Select the behavior and then describe it 
in as many steps (as fully as) possible. Relate the steps to the 
environmental factors that turn the sequence on, sustain it, and turn it 
off. That is, find the limits in which the behavior occurs. 

2. I ndex station prelects ; Select the type of station and then observe the 
conditions under which females visit it. Observe the effects of changes 
in the station such as light intensity for light traps, different types 
of clothing for landing counts, or different pollutants or larval foods 
in the water of egging stations. 

5. Locating Index stations : Select a nmber of sites that may be 

representative of the entire community or major parts of it. Determine 

the location and how fev stations are needed for establishing Index or 

Reference stations in control and reference areas. 
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Projects completed: 

y» (Signed) ^ * - 



project or report title date manager, teacher, leader, parent 



Project III-C,2 Mosquito Behavior Laboratory Observations 
Behavioral sequences y niches « and stimulus responses ; 

Egg: Storage time and conditions, hatching conditions, effect of freezing. 

Larva and Pupa: Combinations of factors in III-B,1 and III-C,1. 

Survival rates for artifical wave action, rain, and flow. 
Effects of water depth, oil, and insecticides. 

Adult: Combinations of factors in III-BJ and III-C,1 but carried out in 
a contained and controlled envix'onment. 
Flight mill's, flight courses and selection or choice tests. 

Laboratory study of mosquito behavior has a severe limitation that must 
be kept in mind when interpreting results: With a few exceptions mosquitoes 
spend nearly 100% of their time in the outdoors under varying Conditions th£.£ 
have little relation to the uniform, and often highly polluted ,\ indoors. 

To begin your studies use freshly collected mosquitoes yf the stage of 
interest or the next younger stage an4^ hold for the desired stage. Eggs, 
larvae and pupae are easy to work with. Keep them cool wnen collecting them. 

Yov. can describe '^dult mosquito behavior by making observations in a 
simple colony chamber or releasing a few in a cleared room. Light, relative 
humidity and temperature are the easiest to change to observe related 
behavior. Indoors, many species will demonstrate fri^t reactions for an 
extended period. Try a screened room or large screen sided tent. 

Decoding adult behavior in indoor facilities requires carefully designed 
experiments and equipment. Consult basic references in insect behavior and 
mosquitw behavior. 

For behavior projects, and other projects that require extensive 
planning, divide the work into subprojects. The following divisions are 
traditional in research work. Each builds upon the preceding project. 

1. Your question, pro^t-ct proposal and literature review 

2. Methods and materials, equipment assembled 

3. Data gathered and data reduction 

4. Final report, conclusions and recommendations for further study 

Further divisions are usef\xl in assigning work to several people. The 
first three stibprojects can be divided into the tasks of: 

a. Writing a researchable Question 

b. Specifying ways to obtain the answer and possible answers 

c. Obtaining reference information on the question and the answers 

d. Specifying data or observations needed to answer the question 

e. Specifying exact details of methods and materials for the 

selected research design 

f. Selecting the proper statistical test for the research desi/am 

Projects Completed: 

(Signed) ^ 



project or report title date manager, teqcr.er, leader, paren; 



Addendum 



The following unit has recently been marketed by several mail order 
firms. It has the power to draw mosquitoes into a collecting capsule^ 
The price is less than the cost of building a fan unit yourself as it 
comes with a battery case and switch* Mount the collecting capsule with 
two duct tape tabs. Secure the battery case with a piece of duct tape 
to prevent opening during operation. This unit matches the size of the 
collecting rjapsule. Avoid units with square housings. 



Porta-Fan 




Only $322 




2 for w6.99 

3 for 59.99 
plus postage 




Available from: 



Nora Nelson, Dept DJ 
Avenue of Americas 
York, VY 10C11 

Trade Name: Mini Fan 



Sterling House, Dept PF-Z01 
Sterling Building 
Garnerville, NY 10923 
Trade Name: Porta-Fan 




